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Abstract 
Valienamine 4 was isolated from microbial degradation of product of 
validoxylamine A with Pseudomonas denitrificans. It showed a-glucosidase 
inhibitory activity and antibiotic activity. Acarviosin 8, which is a valienamine-
containing pseudoaminodisaccharide, showed a much stronger inhibitory effect than 
valienamine 4 and acarbose 1. Syntheses of valienamine-containing 
pseudoaminodisaccharides were carried out by palladium catalyzed allylic amination. 
Different coupling precursors, partially protected valienamine 65 and its 2-epimer 80, 
4-amino-4,6-dideoxypseudosugars, and allylic chlorides were prepared from (-)-
quinic acid. Optimization of the conditions for the coupling reactions and evaluation 
of the allylic chlorides as the coupling partners were performed. 
Pseudoaminodisaccharides 126a-e, 131，132 and 133 were synthesized between 
various amines and allylic chlorides. 
vi 
摘要 
Valienamine 4是從有效霉素A (Validoxylamine A)用去硝假單胞菌進行 
細胞代謝的產物分離出的化合物。這個化合物顯示了 葡糖替酶抑制活性和 
抗菌活性0 Acarviosin 8是包含假胺基二糖結構的valienamine類化合物，它具 
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1.1 General Background 
Natural products have a long history of providing useful medicines and many 
such compounds have served as prototypes for the development of novel analogs of 
pharmaceutical significance? One major class of natural products is carbohydrates 
and they are very familiar to us. Sugars play many key roles, such as sources of 
energy and as compounds for recognition between cell, antigens and enzymes. 
"Pseudosugar" or "carbasugar" is a class of compounds where the ring 
oxygen of a sugar is replaced by a methylene group.^ Pseudodisaccharides are 
carbocyclic analogs of disaccharides whose one or two sugar components are replaced 
by pseudosugars. Since the most reactive functional group in sugar, the aldehyde or 
the ketone group, is absent in pseudosugars, they do not show the characteristic 
reactions of reducing sugars such as mutarotation, reduction of heavy metal salts and 
formation of hydrazones or osazones. 
Most pseudoaminosugars show glucosidase inhibitory activiy as well as 
antimicrobial activity. Recently, the chemotherapeutic potential of these glycosidase 
inhibitors, such as acarbose adiposin 2/ trestatin B (Figure 1) has been 
recognized and is being exploited.? Glycosidases are enzymes for the cleavage of 
glycosidic bonds and are responsible for the glycoprotein processing on the surface of 
the cell wall and for the carbohydrates digestion in animals. Inhibition of these 
enzymes has significant implications for both anti-viral and anti-diabetic 
chemotherapy.^ For example, acarbose 1 has been used as a drug for the treatment of 
non-insulin-dependent diabetes.9 The common molecular feature of these inhibitors is 
a pseudodisaccharide unit having an unsaturated pseudosugar and a 4-amino-4,6-
dideoxyglucose moiety connected to each other via an imino linkage. As a result, the 
goal of this research is to synthesize valienamine-containing pseudodisaccharides as 
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potential glycosidase inhibitors in an enantiospecific manner. The structure-activity 
relationship of target molecules can then be evaluated. 
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1.1.1 Valien amine 
Valienaminei。[(15,26',36',4i^)-l-amino-5-hydroxymethylcyclohex-5-en-2,3,4 
-triol]* (4) is a carbasugar produced by the microbial degradation of validoxylamine 
All with Pseudomonas denitrificans^^ or Flavobacterium saccharophilum.^^ The 
* The numbering of pseudoaminosugars with trival names are analogous to carbohydrate 
numbering system because it is convenient to discuss the assignment of N M R spectra and the 
structure activity relationships with saccharides. 
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Structure of valienamine was deduced by spectral studies^ ^ and valienamine belongs to 
a member of the pseudoaminocyclitol family (Figure 2). 
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Valienamine 4 demonstrated a-glucosidase inhibitory activity, inhibiting 
50% activity of maltase and sucrase at a concentration of 3.4 x 10"^  M and 5.3 x 10'^  
M , r e s p e c t i v e l y . 14 It also showed antibiotic activity against Bacillus species.^ '^^ ^ The 
absolute configuration of valienamine is similar to that of a-D-glucose (Figure 3). 
.OH ^ O H 
OH OH 
4 a-D-glucose 
.OH , 0 H 
J ^ O H o 〜 〇 H 




Since valienamine is an a-glucosidase inhibitor, it is expected that the 
unnatural diastereomer 5, which is structurally related to a-D-mannose (Figure 3), 
might be an a-mannosidase inhibitor. 
1.1.2 Valienamine Derivatives 
Valienamine is an essential core unit in many kinds of pseudo-
oligosaccharidic a-glucosidase inhibitors, such as acarbose 1，adiposin 2 and trestatin 
B 3. These pseudo-oligosaccharides exhibit stronger enzyme inhibitory activities than 
valienamine itself and their glucosidase inhibitory activities increase significantly 
while coupling with mono-, di-, or trisaccharides moiety. 
The unnatural valienamine derivatives 6 [(l*S',25',3*S',4i?)-l-benzylamino-5-
liydroxymethylcyclohex-5-en-2,3,4-triol] and 7 [(15',2^ ,35',4i?)-5-hydroxymethyl-l-
propylaminocyclohex-5-en-2,3,4-triol] had been synthesized. Amine 6 was shown to 
have stronger inhibition of maltase and sucrase than valienamine, whereas the activity 




Compounds IC50 (M) maltase IC^^ (M) Sucrase 
4 3.4 X 10-^  5.3 X 10-5 
~6 6.4 X 10-5 2.4 X 10-6 
"7 3.4 X icr 5.5 X 10-5 
Table 1 
These results show that 7V-alkyl and A^ -aryl derivatives of valienamine 
displayed higher enzyme inhibitory activities and suggest that the D-glucose 
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moiety of acarbose 1, adiposin 2，trestatin B 3 and its homologous pseudo-
oligosaccharide a-glucosidase inhibitors, which were supposed to interact with the 
'aglycon binding subsite' of the e n z y m e , 口 was not essential to sucrase and maltase 
inhibitory activity. Besides, these 7V-alkyl and A^ -aryl derivatives may also act as 
spacers, which are necessary for well docking inside the active enzyme pocket. 
Interestingly, acarviosin 8 (Figure isolated in a pure form, was shown to 
be five times more potent an inhibitor than acarbose, whereas the P-anomer exhibits 
only 5 % activity. 19 The increase in glycosidase inhibitory of acarviosin 8 represents 
the aptitude of the presence of 6-deoxy functional group and sheds light on future 
drug design. Examination of the structure of 8 reveals its relation with a-D-glucose. 
W e speculate that pseudo-acarviosin 9 may also be an a-D-glucosidase inhibitor. 
Along this vein of reasoning, pseudo-mawno-acarviosin 10 would be expected to 
inhibit a-D-mannosidase. This speculation is supported by the established fact that 
aza-analogs of sugars are powerful and specific glycosidase inhibitors? Successful 
syntheses of valienamine-containing pseudoaminodisaccharides 9 and 10 would allow 
their glycosidase inhibitory properties to be evaluated. 
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Figure 4 
For the synthesis of different pseudoaminodisaccharides, the naturally 
occurring chiral (-)-quinic acid has demonstrated its versatility in different 
pseudosugars syntheses?】 It is an ideal chiral precursor to construct novel 
pseudoaminodisaccharides 9 and 10. 
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1.2 Mechanistic Aspects of Glycosidase Inhibition 
1.2.1 General Background 
Oligosaccharides, glycolipids, and glycoproteins as glycoconjugates are 
distributed widely in nature, and these materials have become the subject of intense 
research. It has been recognized that enzymes such as glycosyl-transferases and 
glycosidases play an important role in manipulating these glycoconjugates. 
Explorations and evaluations of inhibitors of enzymes are quite significant, not only 
for resolving the functions of the sugars in the living system but also for finding 
therapeutic treatment for diseases generated by disorders of these enzymes. In 
particular, diabetes mellitus is prevalent among a wide range of ages, and it is 
necessary to find effective medicines. 
a-Glucosidase inhibitors such as acarbose 工产彳 analogs of deoxynojirimycin 
11,3 analogs of castanospermine valienamine derivatives 6 and 7," exhibit very 
pronounced inhibitory effect mainly against intestinal a-glucosidases of mammals and 
these could be developed as potent antidiabetic agents. 
？H H 
V S H 9 H OH 
HO、、、. Y 、 0 H T J； > 
OH H C T ^ V 
deoxynojirimycin 11 castanospermine 12 
1.2.2 Mechanism of Enzyme Catalyzed Hydrolysis of Glycosides 
a-Glucosidases are carbohydrate splitting enzymes which catalyze the 
hydrolysis of a-glucosidic linkages. Their substrates are, depending on their 
specificity, oligo- and polysaccharides. 
The mechanism of the sucrase was suggested by Cololi and Semenza?? 
Firstly, the substrate molecule was bound by the active site of the enzyme and the 
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glucose pyranose ring was deformed. Secondly, the glucosidic oxygen in the 
anomeric position was protonated possibly by the carboxyl groups in�丫-position of a 
glutamic acid residue in the active center of the enzyme.^^ Thirdly, the fructose 
residue was detached and an oxocarbenium cation formed which was stabilized by a 
carboxylated group of the active site. To all probability, this was a carboxylate group 
in (3-position of an aspartic acid residue.^ '^''''' Finally, the oxocarbenium stabilized 
cation reacted with water to form D-glucopyranose (Figure 5). 
/ r。、 F r u \ 
AH A— HzO、+Fm 
+ 
+ Fru-OH 
0丄 0 / 
A— 
Figure 5 Mechanism of action of enzymatic hydrolysis of sucrose by intestinal 
sucrase. 
1.2.3 Types of Glucosidase Inhibitors 
Glucosidase inhibitors of both the non-covalent and covalent type were 
known.26 Valienamine, its derivatives and castanospermine are the non-covalent 
inhibitors. These are all nitrogen-containing sugars binding tightly at the enzyme 
active site, likely by virtue of favorable electrostatic interactions between the enzyme 
and the inhibitor developed upon protonation of the inhibitor nitrogen. 
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Covalent inhibitors are cyclophellitol conduritol B epoxide 14,26 
conduritol aziridine and so on. The conduritol epoxides bind at the active site by 
virtue of their resemblance to the natural substrate and protonated by the enzymic 
acid-catalyst, rendering the epoxide highly reactive towards nucleophilic attack. 
Opening of the epoxide by attack of an enzyme nucleophile (a carboxyl group) results 
in covalent derivatization of the enzyme, thus inactivation.^ '^^ ^ 
OH JD 、\0 >NH 
H0、、、S^'"0H H0 \、、V ' "0H H c f S ^ H 
OH OH OH 
cyclophellitol 13 conduritol B epoxide 14 conduritol aziridine 15 
1.2.4 Inhibition of Glycosidases by Valienamine Derivatives 
Valienamine and its derivatives, such as acarbose, show non-covalent and 
competitive inhibition.''''^ ''^ ' A competitive inhibitor resembles the substrate and 
binds to the active site of the enzyme. The substrate is then prevented from binding to 
the same active site. A competitive inhibitor diminishes the rate of catalysis by 
reducing the proportion of enzyme molecules that have a bound s u b s t r a t e ? 
The unsaturated cyclitol unit in acarbose interacts with the glucopyranosyl 
binding center of sucrase. Since valienamine has a half-chair conformation, three of 
its four coplanar carbon atoms correspond with position C2-C1-O-C5 in the oxonium 
ion. The most importance factor for the pronounced inhibitory effect is the 
replacement of the glycosidic oxygen function of the substrate by the more basic N H 
function in the inhibitor. Since this group corresponds with the glycosidic oxygen of 
the substrate molecule, it will probably interact with the same carboxyl group of the 
active site. The N H is easier to be protonated. Also, the high affinity for the enzyme 
is a marked interaction of the 4-amino-4,6-dideoxyglucose residue in acarbose 1 with 
the binding site. Therefore, valienamine is a weaker inhibitor of sucrase than 
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acarbose or its derivatives. In addition, the a-(l->4) linkage of cyclitol unit and 
amino sugar contributes to the specificity of inhibition.]* 
All these findings are consistent with the concept of the mechanism of action 
of sucrase and demonstrate that the pseudooligosaccharide core of the individual 
members of the homologous derivatives series is essential to the inhibitory effect.34 
1.3 Previous Synthesis of Valienamine 
Since the isolation of valienamine 4 in 1972, eleven enantiospecific 
syntheses have appeared. The first synthesis was reported by Paulsen and co-
workers,35，36 on the basis of transformations from the cyclitol quebrachitol. Five other 
syntheses were based on conversion from D-glucose in which three^ '^^ '^^ ^ involved a 
Ferrier rearrangement, ond^^ employed cyclization of a nitroftiranose and one"^ ^ 
adopted intramolecular Homer-Emmons reaction. Three^ '^^ ^ '^^ of them took advantage 
of the Diels-Alder reaction to fabricate the cyclohexane skeleton. The two most 
recent approaches are shown below. One^^ employed a ring-closing alkene metathesis 
and the other^ ^ a cyclization of phenylsulfonyl enol silyl ether as the key step. 
1.3.1 Enantiospecific Synthesis of Valienamine by Vasella and co-workers/^ 
In the synthesis of valienamine by Vasella and co-workers, a ketone 17 was 
obtained from commercially available 2,3,4,6-tetra-(9-benzyl-D-glucopyranose 16 in 
one step.Addition of vinylmagnesium bromide to ketone 17 gave diene 18. Ring-
closure alkene metathesis^ '^^ ® in the presence of Grubb's catalyst〗】 gave cyclohexene 
19. Treatment of allylic alcohol 19 with trichloroacetyl isocyanate, followed by 
hydrolysis gave carbamate 20. Dehydration of carbamate 20 led to a spontaneous 
[3,3]-sigmatropic rearrangement^ "^^ '^  and ioscyanate 22 was obtained. Isocyanate 22 
was treated in situ with benzyl alcohol and was then deprotected to generate 
valienamine 4 in 7 steps with an overall yield of 17%. (Scheme 1) 
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Scheme 1 Reagents and conditions: (i) One step, see ref. 47，80%;(ii) H2C=CHMgBr, 
THF, -78。C，45 min，86%; (iii) Grubb's catalyst, CH2CI2, rt，7 days, 58%; (iv) 
CCI3CONCO，CH2CI2, then K2CO3，MeOH/HtO, 86%; (v) PhsP, EtaN, CBr^, CH.Cl.,-
20 °C，1 h; (vi) B n O H , rt, overnight, 70% from step (v); (vii) Na，NH3, THF, -78 2 
h，78%. 
1.3.2 Enantiospecific Synthesis of Valienamine by Tatsuta and co-workers/^ 
The most recent approach was D-xylose as starting material that underwent 
bromine oxidation and tritylation to give compound Diol 24 was then silylated 
and de-O-tritylated to provide lactone 25. Piftzner-Moffatt oxidation^^ of the primary 
hydroxyl group in 25 followed by treatment with oithoformate gave the acetal 26 
which then reacted with lithiated methyl phenyl sulfonate to give furanose 27. 
Cyclohexenone 29 was obtained by ring-opening with T B S O T f and ring-closing with 
Tin(IV) chloride.57-59 Incorporation of hydroxymethyl group on 29 by Michael 
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reaction with tributylstannyl lithium followed by trapping the produced anion with 
formaldehyde to produce allylic alcohol 30.^ ® Reduction and protection gave 
compound 31. After desilylation, allylic hydroxyl group was converted into azide by 
mitsunobu's reaction^ ^ to give azide 32. Reduction and deprotection gave 
valienamine 4 in 14 steps with an overall yield of 16% from 24. (Scheme 2) 
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Scheme 2 Reagents and Conditions: (i) T w o steps, ref. 54 ；(ii) TBSOTf, 2,6-lutidine, 
CH2CI2, rt, 4 h, 90%; (iii) H2, Pd-C, CHCI3, It, 12 h, 87%; (iv) D C C , Py • TFA, 
D M S O , EtzO, rt, 30 min; (v) C S A , HC(OMe)3, M e O H , 50。C，15 h, 7 3 % from step 
(iv); (vi) MeS02Ph, "BuLi, THF, -78 °C, 30 min, 94%; (vii) TBSOTf, 2,6-lutidine, 
CH2CI2, 40。C, 2 days, 92%; (viii) SnCU, CH2CI2, -78 °C, 3 h，70%; (ix) "BusSnLi, 
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H C H O , THF, -78 to 40。C, 3 days，84%; (x) Zn(BH)4, Ether, 0。C, 1 h, 80%; (xi) 
M O M C l , nBmNI，DIPEA, CH2CICH2CI, 50 °C, 24 h, 85%; (xii) T B A F , THF, rt, 3h， 
quant; (xiii) HN3, PhsP, D E A D , THF, rt, 1 h, 81%; (xiv) H2, Raney Ni, H2O, 1,4-
dioxane, rt, 3h, quant; (xv) 3 % HCl-MeOH, 50 °C, 3 h, quant. 
1.3.3 Syntheses of 7V-Alkyl Derivatives of Valienamine^'^ 
The synthesis of valienamine derivatives 6 and 7 were conducted by Kameda 
and c o - w o r k e r s . i 4� 丁匕已 valienamine reacted with alkyl halides in M e O H and dioxane 
to give A^-alkylvalienamines. 
1.4 Previous Syntheses of Valienamine- containing 
Pseudodisaccharides and its Diastereomers 
Previous syntheses of valienamine-containing pseudodisaccharides typically 
concentrated on nucleophilic ring-opening of epoxide with an amine, which is similar 
to the classical synthetic routes to TV-substituted valienamine derivatives. Other 
included condensation of amine with ketone, and then reduction of the resulting 
Schiff base. The last one used a rather different approach that was based on a [3,3]-
sigmatropic rearrangement. 
1.4.1 Epoxide aminolysis^^ ^ ^ 
T w o approaches were conducted by Ogawa and co-worker using optically 
pure Diels-Alder adduct 35,64 which was obtained from the resolution of its racemate 
with (R)-(+)_a-methylbenzylamine.65 
The first approach^^ involved coupling of amino synthon 23 and epoxide 39. 
The dibomo compound 36 was obtained in three steps from 3 5 , Treatment of 
dibromo 36 with sodium benzoate with lithium bromide gave the benzoate 37. O-
Deacylation with methanolic sodium methoxide and then treatment with a,a-
dimethoxytoluene in D M F gave benzylidene 38. Benzylation and epoxidation 
afforded the desired single epoxide 39. O n the other hand, azide 40 was obtained in 9 
steps according to the previous total synthesis of valienamine'*^  and then O-
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deacetylation and benzylation followed by reduction with H2S gave the amine 23. 
Coupling the amine 23 with epoxide 39 in propan-2-ol in a sealed tube afforded the 
desired pseudoaminodisaccharide 41 together with the minor regioisomer 42. After 
O-debenzylation and acetylation, the final nonaacetate 43 was obtained in 22 steps 
with an overall yield 0.03% (Scheme 3). 
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Scheme 3 Reagents and Conditions: (i) See ref. 64, 33%; (ii) (R)-(+)-a-methyl-
benzylamine, ethanol, 0。C, 42%; (iii) three steps, see ref. 65，26%; (iv) PhCOsNa, 
LiBr，DMF, 105。(：，30 h, 28%; (v) N a O M e , M e O H , 0 Ih; (vi) a,a-
Dimethoxytoluene, ；?-TsOH, D M F , 60。C, 4.5 h, 96% (from v); (vii) BnBr, NaH, 
14 
D M F , rt, 1.5 h, 92%; (viii) m-CPBA, NasHPO*, NaHsPO*，1,2-Dichloroethane, 50。C, 
23 h, 84%; (ix) nine steps, see ref. 41, 0.92%; (x) NaOMe, M e O H , rt, 3 h; (xi) BnBr, 
NaH, D M F , rt, 2 h; (xii) H2S, py/H〗。(3:1, v/v), rt, 18 h, 65% (from x); (xiii) sealed 
tube, propan-2-ol, 120。C, 125 h, 75%; (xiv) NaH, BnBr, D M F , rt, 3 h, 78%; (xvi), Na, 
liq. NH3, -78。C, 6 h; (xvi) AC2O, py, rt, 43% from (xvi). 
In the synthesis of pseudoaminodisaccharide coupling of amine 44 and 
epoxide 45 was involved. The amine synthon 44 was derived from azide 40 by 
successive (9-deacetylation, isopropylidenation, and reduction with H2S.66 Similarly, 
acetylation and epoxidation of the benzylidene 38 afforded the sole epoxide 4 5 " 
Coupling of amine 44 with epoxide 45 was carried out in propan-2-ol afforded 
compounds 46 and 47. Chlorination and elimination of the free hydroxy group in 46 
gave the alkene 48. O-Deisopropylidenation and acetylation gave the octaacetate 49 
in 23 steps with an overall yield of 0.002% (Scheme 4). 
.OAc ^ / O . 
AcO/,, � 
6AC " V - S 
40 44 
, 0 丫 Ph , 0 丫 Ph 
f ^ O (H) T o f ^ O 
OH OAc 
38 45 
Z , 0 ’ OAc Z , 。 、 QAc 
(iii)� 入、、 \0 Ph O / , . 人 H O ^ A ^ O A c 
44 + 45 ———-� 丄 n + 
今'：�H 今 ' ： � \ h 
Z 。 ’ OAc AcO� 广 OAC 
46 (iv)，(v) , 々cOzz* A>、、0丫 Ph AcO. 1 ^ O A c 
46 O ^ N ^ Y ^ ^ ^ ^ O " a c c A T ^ W N ^ Y ^ Z O A C 
" V O H 5AC H OAC 
\ 48 49 
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Scheme 4 Reagents and conditions: (i) Three steps, see ref. 66, 61%; (ii) two steps, 
see ref. 67, 48%; (iii) sealed tube, propan-2-ol, 120。C, 125 h, 44%; (iv) SO2CI2, py, 0 
。C, 4 h, 33%; (V) D B U , toluene, 100 °C, 2 h, 36%; (vi) 80% acetic acid, 50。C, 
overnight; (vii) AC2O, py, rt, 64% (from vi). 
1.4.2 Condensation of amine with ketone^^ 
In the synthesis of pseudoaminodisaccharide 56，the branched-chain inosose 
derivative 54 was coupled with an appropriate amine 23. 
.OBn /OBn ^OBn 
BnO/, A q (i) > BnO/, (ii) ，BnO/,, A q 
B n O ^ Y ^ O B n O ^ V ^ C I B n O ^ Y ^ C I 
OBn OBn OBn 
50 51 52 
OBn OBn 
I P H / P H 
(iii) I (iv) I B n O / , , 6 




BnO. B n O 、 
BnO/,. J ^ (V) BnO/,,^4^nO/,,^^,、\OBn 
+ 54 • ^ ^ ^ 
OBn OBn ^ 
23 55 
A c O 、 
(vi)，(vii) I 
A c O ^ ^、 \、、‘ ^ ^ O A C 
OAc H 
56 
Scheme 5 Reagents and Conditions: (i) "BuLi, TriNH, CH2CI2, -70 to -75�C, Ih, 94%; 
(ii) NaBH4, diglyme, rt, 5 h, 94%; (iii) T F A A , D M S O , CH2CI2, E^N, -65 to -75。C, 1 
h, 67%; (iv) BusSnH, AIBN, Toluene, 100。C, Ih, 71%; (v) NaBHsCN, M e O H / T H F 
(3:1，v/v), rt (overnight) and 60。C (4 h); (vi) Liq. NH3，Na，-60 to -70。C, 4 h, 10% 
(from V); (vii) Ac20/py (3:1, v/v), 59%. 
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The inosose derivative 54 was prepared from D-glucono-1,5-lactone 
derivative 50 which is readily available from D-glucose. in situ Formation of 
dichloromethyl carbanion from treating dichloromethane with L D A , the 1-C-
(dichloromethyl) derivative 51 was obtained and was then reduced to yield the acyclic 
heptose derivative 52 as a mixture of epimers. S w e m oxidation of the heptose 
derivative 52 followed by intramolecular aldol condensation reaction gave the 
branched-chain a,a-dichloroinosose derivative 53. Reductive dehalogenation of a,a-
dichloroinosose derivative 53 gave the desired ketone 54. Using the amine 23 from 
the patented scheme by Fukase and co-workers/^ the direct reductive amination with 
the brached-chained inosose derivatvie 54 yielded the secondary amine 56 in 15 steps 
with an overall yield in 2.5% (Scheme 5). 
1.4.3 Synthesis of pseudoaminodisaccharide by Knapp co-workers'^^ 
The last approach was a further application of [3,3]-sigmatropic 
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Methyl (•) I 58� 丨 B n O . , ^ B n ( / Y •力 O B n 




BnO/,.^ O AcO/,,^ O 
^ ^ O B n 、 0 oMe ‘ 。Ac ^ O ,0Me 
OBn OAc 
60 61 
Scheme 6 Reagents and Conditions: (i) 8 steps see ref. 43, overall yield 17%; (ii) 
NaH, THF, BnBr; (iii) toluene, reflux, overall yield from (ii) 52%; (iv) TFA, 2h; (v) 
Na, NH3，THF, -55。C; (v) AC2O, py, D M A P (cat.), 80% (from iv). 
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A n analogous sequence was based on the usage of glucose-derived 
isothiocyanate and allylic alcohol 57. Condensation of the sodium salt of allylic 
alcohol 57 with the isothiocyanate 58, followed by quenching with benzyl bromide, 
led to the carbonimidothioate 59, which underwent rearrangement in refluxing toluene 
to give the coupled thiocarbamate 60. Removal of the thioate and benzyl ether 
protecting groups gave the corresponding pseudoaminodisaccharide that was further 
characterized as its peracetate 61 in 13 steps with an overall yield 7.1% (Scheme 6). 
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Chapter II 
Results and Discussion 
2.1 General Strategy 
This section describes the synthesis of valienamine-containing 
pseudodisaccharides 9 and 62. Construction of pseudoaminodisaccharides using the 
palladium catalyzed coupling reaction of allylic chlorides with amines was 
accomplished by our research group^ Therefore, three coupling precursors, partially 
protected valienamine 65, 4-amino-4,6-dideoxypseudosugar 63 and allylic chloride 64 
would be synthesized. Coupling of valienamine 65 with allylic chloride 64 would 
give disaccharide 62 and similarly, disaccharide 9 would be obtained from 
aminosugar 63 and allylic chloride 64. Comparison of the structures of the precursors, 
all of them share four common stereogenic centers at C-1, C-2, C-3, and C-4. For the 
synthesis of compound 63, inversion the configuration of the diol 66 at C-1 and C-2 is 
required. It could be effected via Corey-Winter olefination^ ^ and cis-
d i l i y d r o x y l a t i o n . 7 0 In addition, the chirality at C-4 could be inverted by nucleophilic 
substitution reaction. On the other hand, the hydroxy functionality of 68 could be 
eliminated to generate a methyl group at C-6 and the hydroxy group at C-4 could be 
set up via Brown's hydroboration.” 
Transformation of allylic chloride 64 from diol 67 requires regiospecific 
nucleophilic substitution at C-V^ followed by Mitsunobu^' inversion of the chirality at 
C-2. Generation of the diol functionality via c/^-dihydroxylation followed by 
elimination of the resultant tertiary alcohol and protection of OH-4 afford diol 67 
from alkene 68. On the other hand, construction of valienamine 65 was based on the 
previous work from our group using quinic acid as the starting material?' 
For the synthesis of compound 68, (-)-quinic acid provides an excellent 
source for its preparation and the route has been worked out in our research group.^^' 
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2.2 Syntheses of Coupling Precursors 
2.2.1 Syntheses of protected valienamine 65 and its 2-epimer 80 
The synthesis of protected valienamine 65 from (-)-quinic acid 69 was 
known and the procedure was developed by our research group.^^' '^^ 
2.2.1.1 Synthesis of diol 68 
A method developed by Stoodley^^ was applied to fabricate the 
ethylpropylidene quinic acid lactone 70. (-)-Quinic acid 69 was heated in 3-
pentanone with a catalytic amount of H3PO4 and with azeotropic removal of water, 
giving lactone 70. Using a Dean and Stark apparatus provided better yields since 
continuous loss of water forced the equilibrium toward the target lactone 70. The 
lactone ring was opened in the presence of sodium methoxide in methanol, to yield 
98% of the diol 71 (Scheme 8). 
O 
HQ COOH HQ. 0 HQ. cOOMe 
3-Pentanone, H3PO4 NaOMe，MeOH ^ ^ 
^ O 
、 • ^ \ > v 〜 Dean & Stark, 180 o k ^ 0 ° C t o r t r / ^ ^ n H 
HO ^ H 91% 98%(88% conversion) \ ^ 
70 71 
Scheme 8 
Diol 71 was oxidized into the corresponding ketone 72 as white needles. 
Elimination of the tertiary alcohol with phosphorus oxychloride in pyridine afforded 
enone 73 (Scheme 9). 
HCt COOMe HO COOMe 义OOMe 
PDC, MS 4A r ^ PQCI3, pyridine ^ 
、、、、k/\ CH2a2，rt . ^ - k ^ o 0 to rt, 24h 
, O H 81% V ^ 940/0 V ^ 
71 72 73 
Scheme 9 
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Due to the presence of the bulky ethylpropylidene ring at the a-face of 
enone 73, D I B A L H reduction was favored to attack the ketone from the p-face 
exclusively and gave a single diol product 68 (Scheme 10). The diol 68 was thus 
obtained from (-)-quinic acid 69 in 5 steps with an overall yield of 59%. 
COOMe 「 O H 
DIBALH, Toluene 
、 〜 人 -40 to 0 °C ^ • � ^ 
O、、、V^O 87% \ 丫 OH 
73 68 
Scheme 10 
2.2.1.2 Synthesis of diol 67 
In order to protect both hydroxy groups of diol 68, a stable benzyl protecting 
groups was chosen. The diol 68 reacted with benzyl bromide and sodium hydride in 
the presence of catalytic amount of tetrabutylbutylammonium iodide in THF to give 
dibenzyl ether 74. cw-Dihydroxylation'® of 74 was performed using a catalytic 
amount of osmium tetraoxide to give p-diol 75 exclusively. The steric hindence of 
the ethylpropylidene group at the a-face directs the dihydroxylation occur at the 
face (Scheme 11). 
r^OH ^OBn� ？Bn 
1 K/ 
1. NaH,THF,0°C OSO4, NMO 
0\、V、OH 2.B:nBu4NI o\、、.V、Bn Acetone;^VX 4:1。、、、.^‘‘ 
91% 85% V a ^ 
68 74 75 
Scheme 11 
Selective protection of the secondary hydroxy group over the tertiary 
hydroxy group with benzyl ether afforded the tribenzyl ether 76. Then, the tribenzyl 
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ether was allowed to react with thionyl chloride in pyridine, giving the desirable 
alkene 77 (Scheme 12). 
OBn OBn OBn 
t OH 丨々 >0H 
V OH 乂 jOBn J^^OQn 
^^^^Y^aH i .NaH,THF SOCI2, pyridine ‘ 广 丫 
c / U � B n BnBr. "Bu.NI o^^^  V '^ tDBn CH C^I^ , 0 3h ^ o ' V ^ D B n 
90% V ^ O 73% 
75 76 77 
Scheme 12 
Finally, hydrolysis of alkene 77 using aqueous trifluoroacetic acid in CH2CI2 
gave the diol 67 (Scheme 13). The diol 67 was obtained from diol 68 in 5 steps with 
an overall yield of 48%. 
.OBn OBn 
TFA. H2O, CH2CI2 
、、• rt，24h，95%~“ I . , 




2.2.1.3 Syntheses of protected valienamine 65 and its 2-epimer 80 
In order to synthesize the valienamine and its 2-epimer, an amino group has 
to be introduced to the allylic position. A n azido group was chosen to be the 
precursor of the amino group. The introduction of the azido group at the allylic 
position proceeded via a Sn2 reaction of the cyclic sulfite 78.'' The allylic position 
was more reactive than the other position, thus the Sn2 substitution was regiospecific, 
giving a single product 79 in 96% yield (Scheme 14). 
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OBn / O B n OBn 
^A^OBn soCl2，EtsN ^ ^A^OB" UN3, DMF ^ ^ O B n 
、 、 . C H A ’ 0。C，2h ‘ 80。C’ 9 6 % “ 
HO、 . "OBn 95。/。 Cf £ OBn Ng^ T t i B n 
OH 0々 S 一 0� 加�
67 78 79 
Scheme 14 
The reduction of the azido group with triphenylphosphine, aqueous ammonia 
in pyridine75 gave the protected 2-ep/-valienamine 80 (Scheme 15). The overall yield 
of 80 from (—)-quinic acid was 2 5 % in 13 steps. 
/ O B n OBn 
PPh3, aq. NH3 J - ^ O B n 
N s ^ T "^"OBn pyridine，rt. 96% H2N^^\)Bn 
OH 6 H 
79 80 
Scheme 15 
For the synthesis of protected valienamine 65, epimerization of the hydroxy 
group of 79 is required. Firstly, the hydroxy group at C-2 was esterified with MsCl to 
give mesylate 81 (Scheme 16). 
OBn /OBn 
f ^ O B n MsCI, Et3N j ^ O B n 




Epimerization could be achieved by successive Sn2 substitution and 
deprotection. From the results shown below, the best substitution was accomplished 
using cesium propionate^ '^"^ "^  as nucleophile (Scheme 17). 
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广 OBn < O B n ^ O B n 
I ^ O B n Reagent MeOH 
N g ' ^ ' S ' ^ "'OBn DMF, 80。C N〗^^^"^!^•"幻Bn cat. K2CO3� 幻Bn 
OMs OR OH 
81 82 
Reagent R Yield of 83 from 81 — 
— "BU4NOAC A c 48% — 
— CsOAc A c — 66% 
一 C2H5CO2CS COC2H5 80% 一 
Scheme 17 
Similarly, the azido group in 83 was reduced to the amine 65 by PPhs and 
NH4OH in pyridine (Scheme 18). The overall yield of 65 from (-)-quinic acid was 
19% in 16 steps. 
OBn / O B n 
^ ^ O B n pph3, aq. NH3 ‘ ^ ^ O B n 




2.2.2 Syntheses of 6-deoxyaininosugars 63 and 118 
2.2.2.1 Synthesis of benzyl ether 91 
Reduction of the ketone 73 prepared previously with sodium borohydride 
occurred at the less hindered p-face, giving the a-alcohol 84 in 97% yield. However, 
protection of the allylic alcohol by benzyl ether could not be achieved. Initially, using 
the classical method, sodium hydride and benzyl bromide in THF, numerous spots 
with similar R/ values were observed on the T L C plate. Benzylation could also be 
performed under mild acidic condition. Unfortunately, benzylation of allylic alcohol 
with trichloroacetimidate in hexane-dichloromethane solution in the presence of a 
catalytic amount of triflic acid was also unsuccessful.'^ ^ The possible reason is that a 
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high St eric demand was developed at the a-face by bulky ethylpropylidene group 
(Scheme 19). 
义OOMe COOMe > h ， B n B r / 广 
^ ^ NaBKt, MeOH • r ^ N h F , ^ ~ ^ 
《 V ^ O 二 m i n ^ o 、 V 、 ^ P ； ^ \ o、、V, '"OBn 
V - O \ - X - b tricj^foroace^ide \ \ ^ 
V ^ / c a t . TfOH, i K ‘ 
73 84 85 
Scheme 19 
Because of the unsuccessful synthetic route, another approach was employed. 
In this approach, the first step was regioselective benzoyl ation of the primary hydroxy 
group in diol 68. From table shown below, monobenzoate 86 was obtained in a good 
yield using 2,4,6-collidine instead of triethylamine as the base (Scheme 20). 
^ O H .OBz 〇Bz 
68 86 87 
Reagents and Conditions % Yield 
86 I 87 
BzCl, EtsN ^ ^ 
CH2CI2, -40 °C 
BzCl，2，4，6-collidine ^ ^ 
CH2CI2, -78 °C to 0 °C 
Scheme 20 
Benzylation of the remaining alcohol afforded the benzyl ether 88 in 91% 
yield. Then，regeneration of the primary hydroxy group giving alcohol 89 was 
achieved using a catalytic amount of potassium carbonate in methanol (Scheme 21). 
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OBz /OBz .OH 
1.NaH, THF, 0°C MeOH, cat. K2CO3‘ 
\ 、 、 y .'々 OH 2. BnBr, "BU4NI 。、、、 .^力OBn quant. 〇\、、^''"OBn 
91。/。 V ： ^�
86 88 89 
Scheme 21 
Deoxygenation at C-6 of alcohol 89 requires a good leaving group at that 
position. Thus, the hydroxyl group underwent mesylation to produce mesylate 90. 
The sulfonate ester was then reduced to effect C - O bond cleavage. For this purpose, 
the most powerful hydride nucleophile, lithium triethylborohydride, referred to as 
Super Hydride® was used.'' Mesylate 90 was reacted with Super Hydride® in T H F to 
generate the desirable benzyl ether 91. The benzyl ether 91 was obtained from diol 
68 in 5 steps with an overall yield of 70% (Scheme22). 
OH / O M s CH3 
f r 1 
r ^ MsCI , Et3N ^ r ^ ^ LiEtsBH, THF ^ r ^ 
0 \ 、 V ' " O B n C H�二 。 C t o d O 、 、 、 ’ ^ 、 B n 。 ? 。 『 \ # 、 B n 
95/。 
89 90 91 
Scheme 22 
In order to reduce the number of synthetic steps, regioselective bromination 
of the primary hydroxyl group in diol 68 could also be done. Interestingly, the 
desirable bromide 92 could not be obtained using triphenylphosphine, carbon 
tetrabromide in chloroform^^ and isomerization of the ethylpropylidene occurred 
instead to give bromide 93 (Scheme 23). 
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Br OH \ z 
r ^ ^ PPh3. CBr4 r ^ P ^ ^ 
H O 、 , C H C l 3 , 0 。 C t o r t C H ^ O ^ o rt 〇 \ , k A o H 
/ \ V ^ 
93 68 92 
Scheme 23 
To confirm the structure of bromide 93, reductive cleavage of the bromide 
group with Super Hydride® followed by protection of the free hydroxyl group gave 
benzyl ether 95, which is a structural isomer of 91. In addition, acetylation of alcohol 
94 afforded acetate 96 (Scheme 24). 
CH3 
1.NaH, THF, 0°C 
Br 2. BnBr. "Bu^NI RnO、、、'^ •力〇 
r CH3 95% BnO . 
r ^ LiEtaBH.THF^ ^ 
. • A � � � - ^ ^ ' � � QOC to rt � � k ^ . ' " 
HO 二 /〇/ 77% from 68 HO、 £ P . 广口 
^ ^ X 
93 94 A c A Py I f ^ 
cat. DMAP 
quant. AcO i y . 
96 
Scheme 24 
The structures of 95 and 96 were confirmed by H-H C O S Y experiment. In 
the 'H N M R spectra of 96, H丨 resonates at 5 5.01. In the H-H C O S Y N M R spectra of 
96’ the assigned H, shows no crosspeak with the vinyl H4. Similarly, there was no 
crosspeak between Hi and H4 in 95 (Figure 6). 
,-、CH3 ,、、$H3 
i \ ^ ^ H ^ 
^ 1 3 J ^ 1 3 J with COSY signal 
B n c / V f � / A 。 c / y > / 
0 - 7 ^ o V ^ ^ 




The explanation for isomerization is that the bromination in chloroform in 
situ generate a trace amount of acid which catalyzed the shift of ethylpropylidene 
group as shown in Figure 7. The dihedral angle between two hydroxy groups at C-2 
and C-3 is smaller than that at C-1 and C-2, therefore a relatively more stable 
dioxolane ring acetal in 97 is formed. 
.OH OH OH 
r^ H+ A _ _ A _ _ 
\ qf ^ HO \ � � V > ^  
1 ^ 
OH / O H 
H O , V ^ 
O y ^ O j ^ 
97 
Figure 7 
2.2.2.2 Synthesis of p-diol 103 
The alkene 91 was initially subjected to a hydroboration-oxidation sequence 
giving the p-alcohol 98 in 84% yield (Scheme 25). In the ^ H N M R spectrum for 98, 
H4 appears as a triplet at 5 3.52 with a coupling constant of 9.3 Hz. It indicates that 
H4 is trans diaxial relationship to H3 and H5 (Figure 8). 
CH3 CH3 
丄 1. BH3-SMe2，THF� 又 o H 
^ 50 2h ^ r ^ 
J w ^ 2 . NaOH , H2O2 






He H J H i • — — H 5 
0 - ^ V V 9.3 HZ 




The p-alcohol 98 was esterified to acetate 99 with acetic anhydride and 
pyridine in the presence of a catalytic amount of D M A P . Hydrolysis of the 
ethylpropylidene group of acetate 99 with aqueous trifluoroacetic acid gave a-diol 
100 in 95% yield (Scheme 26). 
CH3 CH3 CH3 
~ 〇 H AC2O，pyridine ^ TFA . trace H.O ^ ^ ^ ^ 
98 99 100 
Scheme 26 
The configuration of the diol moiety in 100 had to be inverted to form the (3-
diol. The a-diol was first deoxygenated via the Corey-Winter reaction.^ ^ Thus the 
diol 100 was reacted with 1 ,r-thiocabonyldiimidazole in toluene to give the 
intermediate thiocarbonate 101. The intermediate was then reacted with 
trimethylphosphite under reflux to give the alkene 102 in 76% yield from the a-diol 
100 (Scheme 27). 
CH3 CH3 CH3 
斤 A C� ： 二 ^ O A c p(0Me)3� 々 。 八 。�
Ho、V'"OBn tol-e，-- .. V ^ O B n ； B I S : ^ ^ B n 
6 H 102 
100 s 101 
Scheme 25 
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c/5-Dihydroxylation of the alkene 102 using a catalytic amount of osmium 
tetraoxide with N M O gave desirable p-diol 103. The diol 103 was obtained from 
benzyl ether 91 in 6 steps with an overall yield of 58% (Scheme 28). The ^H N M R 
data of 103 summarized in Figure 9 verifies clearly the stereochemistry of the P-diol. 
The coupling constants of 9.3 Hz between H2-H3, and between H3-H4, show that H2, 
H3 and H4 are axial protons. The coupling constant of 4.2 Hz between H「H2, shows 
that Hi and H2 are syn-disposQd. 
CH3 CH3 
々 〇 A c OSO4, NMO. rt ^ 
Acetone .Water, 4:1 ‘ ^ J ^ ' ^ o B n 




O H H5 
He H J H i H e H e ' — — H 5 
^ ^ ^ S M f c ^ c 4.2 Hz 11.1 HZ 
He O B n | H^ 9 .3 HZ 
H2 H4 
Figure 9 
2.2.2.3 Synthesis of a-alcohol 107 
P-alcohol 105 could be prepared by successive protection and deprotection of 
the diol 103 (Scheme 29). The next step was to invert the configuration of the free 
hydroxy group in 105. Owing to the high steric hindence, it is not feasible to use 
Mitsunobu reaction. As a result, simple oxidation and reduction sequence would be 
promising in this conversion. Oxidation of the P-alcohol 105 with pyridinium 
dichromate afforded ketone 106. Unfortunately, poor selectivity (From ^H N M R , 105: 
107 〜1:1) was obtained by using sodium borohydride for reduction of the carbonyl 
group. Besides, D I B A L H was also used as reducing agent, but no reaction occurred 
even at room temperature (Scheme 30). 
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CH3 CH3 eH3 
2,2-dimethoxypropane ^ i^^^^CAc MeOH，cat. K2CO3 ‘ 
J . . , cat. TsOH，rt ^ >L J..,, quant. 
H O ^ T OBn 96% o ^ Y 'OBn ( f Y 〇Bn 
OH . J p - O 
103 \ 104 \ 105 
Scheme 29 
CH3 CH3 \ / CH3 
^ ^ O H 。 A ^ O ^ B H 4 . MepfH、 入、、、0H 
[ J PDC，MS4A 1 r ^ b ^ ^ r t 门 
O ^ ' - O B n CH^rt ^A^'.^Bn p.B^oluene o^^'^OBn 
\ 105 \ 106 \ \ 107 
Scheme 30 
2.2.2.4 Synthesis of p-diol 113 
Due to the poor results of the reduction of ketone 106, another approach was 
applied instead of the previous one. In this Scheme, first, inversion of the 
configuration of the p-alcohol in 98 would be performed first, which was followed by 
the transformation of the a-diol at C-1,2 to P-diol. The already in hand P-alcohol 98 
oxidized to ketone 108 using pyridinium dichromate again. Accordingly, reduction of 
carbonyl group in 108 with sodium borohydride gave the desirable a-alcohol 109 in 
96% yield (Scheme 31). The ^H N M R spectrum of the newly established a-alcohol 
shows H4 as a triplet at 3 3.42 with 人5 二 3.3 Hz (c.f. H4 in 98, J4,5 = 9.3 Hz) (Figure 
10). Thus, the assignment of the stereochemistry of the a-alcohol 109 was established, 
CH3 CH3 QHg 
I ^ ^ ^ O H PDC, MS 4A r r ^ ^ ^ O NaBH4, MeOH (^ 、、\〇H 
^ ^ ^ 




He HJ Hi HgHe'——H5 
。 、 • ； ： ^ ^ ： ： ！ ^ ^ 乂 3.3 HZ 




A smooth Sn2 substitution with a nitrogen nucleophile warrants the 
installation of a good leaving group to free hydroxy group in 109. However, no 
esterification occurred using methanesulfonyl chloride and triethylamine in 
dichloromethane. Luckily, mesylate 110 could be obtained in 94% yield by 
methanesulfonyl chloride in pyridine. Then, the mesylate 110 was subjected to 
hydrolysis to give diol 111 (Scheme 32). 
CH3 CH3 CH3 
h , 、 \ O H MsCI ’ Py I h、、、〇Ms ^ f a ， t r a c e H ^ O 广 ^ 舞�
109 110 111 
Scheme 32 
The a-diol 111 underwent successive Corey-Winter reaction and cis-
dihydroxylation as described for compound 102 previously. However, only 48% 
yield of alkene 112 was obtained using toluene as solvent. Gratifyingly, there was 
significant improvement when T H F was used instead. After dihydroxylation, P-diol 
113 was obtained in 6 steps from P-alcohol 98 with an overall yield of 53% (Scheme 
33). 
CH3 1) 1,r-thiocarbonyl CH3 C H 3 
A.、、OMs I p t g S r I A、、、OMs 0 s 0 4 . N M 0 ’ r t ^ ^ s 
H o V " 0 - ^'"OBn 4:1 H o V "'OBn 




Summary of the N M R data of 113 is shown in Figure 11 and the 
stereochemistry of the P-diol was verified. The coupling constant of 9.9 Hz between 
H2-H3 indicates that they are trans disposed. Moreover, the syn relationship between 
Hi and H2 is supported by the coupling constant of 3 Hz between them. 
OH H5 





2.2.2.5 Syntheses of amines 63 and 118 
Before nucleophilic substitution of the mesylate with azide ion, the diol 
moiety in 113 was blocked with protecting groups. Acetylation of the diol 113 under 
typical reaction conditions gave diacetate 114. On the other hand, isopropylidene 
protected mesylate 115 could be made from diol 113 using 2,2-dimethoxypropane and 
a catalytic amount of />-toluenesulfonic acid. Then, displacement of both mesylates 
114 and 115 with lithium azide in D M F gave the P-azido-sugar 116 and 117 in 97% 
and 98% yield, respectively (Scheme 34). 
QH3 CH3 
A c A Py h.、、、OMs LiN3，DMF ^ f ^ ^ N 。 
cat.DMAP,rt 80。C，97% ” 
？h3 q _ t . L c L c 
广丫 114 116 
OH CH3 CH3 
113 h.、、、OMs UN3. DMF 




Finally, the azidosugars were subjected to reduction and debenzylation. 
Hydrogenolysis of azide 116 over palladium-on-charcoal (10%) in T H F afforded 
amine 63 (Scheme 35). On the other hand, reductive cleavage of 0-benzyl ether and 
azido group with sodium in liquid ammonia gave amine 118 (Scheme 36). Both 
amines 63 and 118 are the precursors for the coupling reactions of 
pseudoaminodisaccharides and their structures were confirmed by X-ray 
crystallgraphy (Appendix). The overall yield of pseudoaminosugars 63 and 118 from 
(-)-quinic acid were 13% and 10%, respectively, in 20 steps. 
QH3 QH3 
/ ^ ^ N s 10% Pd/C, THF 









2.2.3 Syntheses of allylic chlorides 
According to Kok's works68，allylic chloride 120 could be prepared from 
reaction of diol 67 with Viehe's salt. A n intermediate, cyclic iminium salt 119 was 
initially formed and then followed by the attack of chloride ion on the allylic carbon 
(Scheme 37). 
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Scheme 37 
In order to reduce both electronic and steric effect of the carbamate moiety in 
allylic chloride 120, methoxymethyl ether was employed to replace the original 
carbamate group. Reduction of the carbamate 120 by DIBALH generated alcohol 121 
in 75% yield. Next, the alcohol reacted with dimethoxymethane in dichloromethane 
in the presence of P2O5 to give methoxymethyl ether 122 in 90% yield (Scheme 38). 
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Scheme 38 
In order to synthesize allylic chloride 64, epimerization of the a-alcohol in 
compound 121 would be performed. However, nucleophilic substitution of the 
mesylate 123 shows negative results by using various reagents. Both 
tetrabutylammonium acetate, cesium acetate and cesium propionate in D M F had no 
reaction with mesylate 123 at 80 In addition, the mesylate decomposed when the 
temperature increased to 110。C (Scheme 39). 
.OBn .OBn \ / .OBn 
^^^^OBn MsCI，EtsN ^ j^^^^Bn 广 
C I ^ V ^ z O B n CH2CI‘77 “ c i ^ ^ 、 B n a ^ ^ 、 O B n 
OH ° 6MS / \ OR 
州 191 64 R=Ac 
121 123 124 R=0CC2H5 
Scheme 39 
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Owing to the presence of bulky and flexible substituents on allylic chloride 
120 and 122, a diisopropylidene derivative 125 was synthesized from diol 67 in 9 
steps with an overall yield of 28% in our research group (Scheme 40).^ ^ 
OBn O ^ 
々 O B n 9 steps. 




2.3 Syntheses of pseudoaminodissaccharides 
Since both amines and allylic chlorides were synthesized, coupling of them 
would be carried out. As described above, coupling reaction was conducted using 
Pd(0) catalyzed allylic amination. Before reporting the results of the coupling 
reactions, the general mechanism of Pd(0) catalyzed allylic amination is shown in 
Figure Firstly, displacement of the leaving group, such as acetate, sulfonate or 
chloride on allylic position generates a-7i-allylpalladium complex with inversion of 
configuration. The subsequent reaction of the intermediate 兀-allylpalladium complex, 
nucleophilic substitution, was dependent on the nature of the nucleophile. Soft 
nucleophiles (stabilized carbanions and many heteroatom nucleophiles) directly attack 
at the allylic carbon, giving overall substitution with retention of configuration (path 
A). With hard nucleophiles, such as hydrides or nonstabilised carbon nucleophiles, 
the reaction proceeds by transmetallation and followed by reductive elimination to 
give the overall substitution with inversion of configuration (path B). 
37 
Nu 
OAc jr c o ^ 
^ p U 
L — P d - N u ^u 
Figure 12 L 
From previous investigation by our group, cyclic phosphite 
trimethylolpropane phosphite (TMPP) or 4-ethyl-2,6,7-trioxa-1 -phosphabicyclo [2.2.2；�
octane85 has an outstanding performance as ligand (Figure 13).^ ^ Although phosphites 
are not strong electron donor, they show greater 7i-accepting ability than 
corresponding phosphines.^^ Furthermore, its small cone angle (101°; others typical 
ligands, PPhs : 145。； PBus : 132。； P(0Et)3 : 109°)'' generates less steric demand upon 
palladium complex. Preparation of T M P P is simply mixing trimethylphosphite with 
three equivalents of isopropyl alcohol under refluxing t e m p e r a t u r e ， T h e catalytic 
cycle of Pd (0) mediated allylic amination is shown in Figure 13. The regio- and 
stereochemical outcome of the palladium catalyzed coupling reaction are confirmed 
in previous studies.^ ^ 
p-OP ^OP 
J y ^ ^ ^ ^ PdL4 J x ^ O P 
6 p Y Y� 知�人 . r 人 
X V L ^ r ^ ^ O P 乂 \ 2L + C「 
NH2R + 2L . 儿 + U 
Y.'々 OP 
6 p 
L= X On P= protecting 
\ / / U groups 
P 
T M P P 
Figure 13 
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Figure 14 shows the results of coupling reactions between various amines 
(63, 65, 80, 118) and allylic chlorides (120, 122). Some critical factors affecting the 
yields of pseudoaminodisaccharides were found. 
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The formation of the side-product dienes 127a and 127b may be explained 
by P-hydrogen elimination of a a-palladium intermediate. The palladium and 
hydrogen in a syn coplanar relationship is essential for the P-elimination. Attack of 
Pd(0) from the a-face generates the intermediate, 71-allylicpalladium complex 128. 
Isomerization to 129 may occur either by n-a-n transfer or by Sn2 reaction of Pd(0) 
complex with the 7r-allylicpalladium complex^^ A 7t-o shift of the palladium in 129 
afforded compound 130 which has a (3-hydrogen at the syn coplanar position. As a 
result, stable dienes 127a and 127b can be formed from the favorable (3-elimination 
(Figure 15). 
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From the results shown in Figure 14, the amount of triethylamine plays an 
important role in the formation of dienes. For Entry 2, 22% of pseudodisaccharide 
126b and 4 0 % of diene 127a were obtained using 5 equivalents of triethylamine, but 
in entry 3, only 14% of 126b was formed using 10 equivalents of base. Moreover, the 
yield of diene 127a was increased to 46%. Similarly, the poor yields of 
pseudodisaccharides 126c and 126d, and the high proportion of dienes were observed 
using 10 equivalents of base (Figure 14, Entries 5 & 7). Owning to the poor results, 
the amount of triethylamine in the coupling reaction was reduced. In Entry 8, only 2 
equivalents of base were used and there was an observable increase in the yield of 
pesudodisaccharide 126d. Furthermore, less diene 127b was generated in this 
reaction. Because of the fruitful results, triethylamine was then removed in the 
coupling reactions. Gratefully, significant improvements of the formation of 
pseudodisaccharides (Figure 14, Entries 6,9,10) were obtained (28-37%) and only a 
trace amount of the diene 127b was afforded. However, the reaction time was much 
longer than before (days instead of hours). 
For the production of pseudodisaccharides, there was no remarkable effect 
using chloroether 122 instead of chlorocarbamate 120 (Figure 14, Entries 3 & 5). 
However, better material balance (Figure 14, Column A + B + C ) was observed using 
chloroether 122 as the coupling partner (Entries 5-10, A+B+C>70%). It may due to 
the higher stability of the methoxymethyl ether group. 
As described previously, diisopropylidene protected allylic chloride 125 was 
synthesized and flexible substituents were installed. Therefore, the flanking effect 
from the substituents was minimized. The results of the coupling reaction between 
amine 65 and allylic chloride 125 are shown in Scheme 41. The allylic chloride 125 
was prone to decomposition at high temperature, only 34% of pseudodisaccharide 131 
was obtained. When the coupling reaction was performed at room temperature, the 
pseudodisaccharide 131 was accomplished with the yield significantly increased from 
34% to 71%. Remarkably, no diene formation was detected. 
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Similarly, the coupling reaction of amine 118 and allylic chloride 125 was 
performed at room temperature as before to give pseudodisaccharide 132 in 57% 
yield (Scheme 42). Finally, hydrolysis of the acetonides by aqueous trifluoroacetic 
acid was followed by acetylation, giving pseudodisaccharide peracetate 133 (Scheme 
43). The overall yield of 133 from (-)-quinic acid was 0.6 % in 37 steps. 
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Partially protected valienamine 65 and its 2-epimer 80 were prepared from 
commercially available (-)-quinic acid 69. On the other hand, two 4-amino-4,6-
dideoxypseudosugars 63 and 118，were synthesized from diol 68 as the coupling 
precursors. 
By regiospecific nucleophilic substitution on allylic carbon in diol 67, allylic 
chlorides 120 and 122 were obtained. Moreover, the diisopropylidene protected 
allylic chloride 125 was also generated from diol 67 in our group as another precursor. 
T M P P was proved to have superior performance as ligand in the palladium(O) 
catalyzed allylic amination. Triethylamine was shown to catalyze the Pd(0) catalyzed 
allylic amination. However, triethylamine caused the formation of aside product, the 
diene. 
Although the reaction conditions of Pd(0) catalyzed allylic amination was 
optimized, the yields of pseudoaminodisaccharides were still not good. The possible 
reason is the flanking effect of the substituents on allylic chlorides 120 and 122. The 
increase in the yields of the pseudoaminodisaccharide 131 obtained from amine 65 
and diisopropylidene protected allylic chloride 125，and the pseudoaminodisaccharide 
132 from amine 118 and allylic chloride 125 gave evidence of the flanking effect. 
Pseudoaminodisaccharide 133 was obtained from sequential deprotection and 
acetylation of 132. 
Syntheses and evaluation of other coupling precursors are important in future 
investigation. O n the other hand, the biological activities of the 
pseudoaminodisaccharides will also be studied later. 
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Melting points are measured with a Reichert apparatus in Celsius degrees 
and are uncorrected. Optical rotations were obtained with a Perkin-Elmer model 341 
polarimeter, operating at 589 nm. Infrared spectra (IR) were recorded on a Nicolet 
205 or a Perkin-Elmer 1600 FT-IR spectrophotometer as thin film on potassium 
bromide discs. Nuclear magnetic resonance spectra (NMR) were measured with a 
Bruker W M 2 5 0 N M R spectrometer at 250.13 M H z (^H) or at 62.89 M H z (I'C), a 
Bruker DPX300 N M R spectrometer at 300.13 M H z (^H) or at 75.47 M H z ("C)，and a 
Bruker ARX500 N M R spectrometer at 500.13 M H z (^H) or at 125.75 M H z in 
CDCI3 solutions, unless stated otherwise. All chemical shifts were recorded in ppm 
relative to tetramethylsilane. Spin-spin coupling constants {J value) recorded in Hz 
were measured directly from the spectra. APCIMS and F A B M S were recorded on a 
HP5989B mass spectrometer or a Bruker A P E X 47e FT mass spectrometer. H R M S 
were measured on a Bruker A P E X 47e FT mass spectrometer. Elemental analyses 
were carried out by M E D A C Ltd, Department of Chemistry, Brunei University, 
Oxbridge, U K . All reactions were monitored by analytical thin-layer chromatography 
(TLC) on Merck aluminum-precoated plates of silica gel 60 F254 with detection by 
spraying with 5 % (w/v) dodecamolybdophosphoric acid in ethanol or 5 % (w/v) 
ninhydrin in ethanol and subsequent heating. E. Merck silica gel 60 (230400 mesh) 
was used for flash chromatography. All reagents and solvents were general reagent 
grade unless otherwise stated. Pyridine was distilled from barium oxide and stored in 
the presence of potassium hydroxide pellets. Methanol was dried by sodium and 
distilling from its sodium salt under nitrogen. THF was freshly distilled from 
Na/benzophenone ketyl under nitrogen. Dichloromethane and D M F were freshly 
distilled from calcium hydride under nitrogen. Other reagents were purchased from 
commercial suppliers and were used without purification. 
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(15,2/?,35,4/?,55)-l,2-Di-0-acetyl-4-amino-5-methylcyclohexan-l,2,3-diol (63). A 
mixture of azide 116 (199 mg, 0.552 mmol) and a catalytic amount of 10% Pd on 
carbon (ca. 10 mg) in T H F (5 m L ) was stirred under a H2 atmosphere (1 atm) for 4 
days at rt. The catalyst was filtered off. Concentration of the filtrate followed by 
flash chromatography (CHClj-MeOH, 20:1) gave amine 63 (94 mg, 70%) as a white 
solid. A single crystal for X-ray crystallgraphy was obtained from solvent system 
(CH2Cl2-EtOAc, 10:1): m p 155.5-157.5。C; Rf= 0.33 (CHClrMeOH, 10:1); [a^D == 
+69 (c = 0.3，CHCI3); IR (KBr) 3443, 1730 cm"^; ^ H N M R 6 1.01 (3H, d, J= 6.3 Hz), 
1.33-1.43 (IH, m), 1.65-1.80 (IH, m)，1.84 (IH, dt, 7=3.6, 14.7 Hz), 2.05 (3H, s), 
2.06 (3H, s), 2.26 (IH, t,J= 9.9 Hz), 3.61 (IH, t,J= 9.9 Hz), 4.72 (IH, dd, 3, 
10.2 Hz), 5.33-5.36 (IH, m); "C N M R 5 17.8, 20.9, 21.0, 32.3, 35.0, 60.5, 69.2, 72.4, 
75.3, 170.2, 170.86; M S (FAB) m/z (relative intensity) 246 (MH+, 10); H R M S calcd 
for C u H i A N (MH+) 246.1336, found 246.1354. 
(15',25',3i?,4i?)-l-Amino-3,4-di-0-benzyl-5-(benzyloxymethyl)cyclohex-5-ene-2,3,4 
-triol (65). To a solution of the alcohol 83 (38 mg, 0.08 mmol) in pyridine (5 m L ) 
and aqueous NH3 (32%, 1 m L ) was added PPhj (42 mg, 0.16 mmol) at rt and the 
mixture was stirred for overnight at rt. The resultant solution was diluted with CH2CI2 
(10 m L ) and washed with brine (2 x 10 mL). The aqueous layer was extracted with 
CH2CI2 (2 X 10 mL). The combined organic extracts were dried over MgS04 and 
filtered. Concentration of the filtrate followed by flash chromatography (CHCI3-
M e O H , 12:1) gave the amine 65 (32 mg, 92%) as a white solid: Rf = 0.43 (CHCI3-
M e O H , 10:1); [a]2。D +18.7 (c = 1.0, CHCI3); ^ H N M R 6 2.19 (3H, brs)，3.54 (IH, brs), 
3.80-3.82 (2H, m), 3.90 and 4.21 (2H, ABq, 12 Hz), 4.07-4.08 (IH, m), 4.40 and 
4.49 (2H, A B q， 1 1 . 8 Hz), 4.58 (IH, d, J - 11 Hz), 4.70-4.77 (2H, m), 4.79 (IH, d, 
J= 11.6 Hz), 5.82 (IH, d, J= 3.1 Hz), 7.22-7.35 (15H, m). 
( I I ? , 4 - D i - 0 - b e n z y l - 5 - ( b e n z y l o x y m e t h y l ) c y c l o h e x - 5 - e n e - l , 2 , 3 , 4 -
tetraol (67). To a solution of the alkene 77 (1.7 g, 3.3 mmol) in CH2CI2 (5 m L ) was 
added T F A (0.1 m L ) and water (0.05 m L ) at rt. The resultant solution was stirred for 
24 h at rt and was then poured into saturated NaHCOs solution (5 mL). The aqueous 
layer was extracted with CH2CI2 ( 2 x 1 0 mL). The combined organic extracts were 
washed with brine ( 2 x 5 mL), dried over MgS04, and filtered. Concentration of 
46 
filtrate followed by flash chromatography (hexane-EtOAc, 1:1) gave the diol 67 (1.55 
g, 95%) as a white solid: R广 0.34 (hexane-EtOAc, 1:1); N M R (CD3CN) 6 2.85 
(IH, brs), 3.24 (IH, brs)，3.75 (IH, M,J= 6.3 and 1.8 Hz), 3.89 and 4.14 (IH, ABq, J 
=12.3 Hz), 4.08 (2H, brs), 4.21 (IH, brd, 6.0 Hz), 4.38 and 4.48 (2H, ABq, J = 
11.7 Hz), 4.54 and 4.71 (2H, ABq, J = 11.4 Hz), 4.56 and 4.69 (2H, ABq, J�二 11.7 
Hz), 4.70-4.72 (IH, m), 7.25-7.36 (15H, m); ^ C^ N M R 6 66.6, 67.2, 70.4, 71.9, 73.3, 
73.3, 73.6, 79.7, 127.6, 127.6, 127.9. 128.1, 128.1, 128.2, 128.3, 128.4, 128.5, 135.5, 
137.4，137.7，138.0. 
(l/?,25,35)-l,2-0-Ethylpropylidene-5-(hydroxymethyl)-4-cyclohexene-l,2,3-triol 
(68). To a solution of the enone 73 (3.35 g, 13.2 mmol) in dry toluene (25 m L ) was 
added dropwise a solution of DIBAL-H (53 m L , 53.0 mmol) over 30 min at -40 
The resultant solution was stirred for 30 min at 0 °C and was then quenched with 
saturated NH4CI solution and filtered through a pad of Celite. The residue was 
washed with EtOAc. The filtrate was washed with brine ( 2 x 5 mL), dried over 
MgS04, and filtered. Concentration of the filtrate followed by flash chromatography 
(hexane-EtOAc 1:2) gave the diol 68 (2.61 g, 87%) as a yellowish syrup: Rf= 0.12 
(hexane-EtOAc 1:1); 'H N M R 5 0.80-0.91 (6H, m), 1.56-1.67 (5H, m)，1.98 (IH, d, J 
二 15.9 Hz), 2.42 (IH, dd,J= 16.2 and 2.4 Hz), 2.62 (3H, s), 4.07 (IH, brd, J�二 3.9 
Hz), 4.50 (IH, ddd，J= 7.8, 4.5 and 1.2 Hz), 4.57 (IH, ddd,J= 7.5, 3.9 and 2.7 Hz); 
13C N M R 5 7.3，8.3, 27.8, 28.3, 28.4, 65.3, 67.1, 72.3, 76.2, 77.0, 112.1, 124.8, 136.8. 
3,4-O-Ethylpropylidenequinic acid-l,5-lactone (70). A mixture of (-)-quinic acid 
69 (20 g, 0.10 mol), pentan-3-one (100 m L , 0.28 mol) and conc. H3PO4 (1 m L ) was 
heated with a Dean & Stark apparatus for 12 h at 180 °C. The excess of pentan-3-one 
was recovered by simple distillation. The mixture was cooled down to rt and EtOAc 
(100 mL), potassium hydrogen carbonate (ca. 5 g), and anhydrous sodium sulfate (ca. 
5 g) were added. The mixture was stirred until neutralization was completed and then 
filtered. The filtrate was concentrated to give lactone 70 (22.8 g, 91%) solid residue 
which was recrystallized from (EtOAc-hexane) as colorless needles: Rf = 0.41 
(hexane-Et20, 1:2); ^ H N M R 5 0.87 (3H, t,J= 7.5 Hz), 0.96 (3H, t,J= 7.4 Hz), 1.59 
(2H, q，J= 7.6 Hz), 1.75 (2H, q,J= 7.5 Hz), 2.16 (IH, dd,J= 14 and 3.4 Hz), 2.27-
2.43 (2H, m), 2.62 (IH, d,J= 12 Hz), 4.30 (IH, ddd, J =6.7, 2.7 and 1.3 Hz), 4.44-
47 
4.50 (IH, m), 4.78 (IH, dd,J= 6.1 and 2.7 Hz); "C N M R 5 7.9, 8.5，27.5, 28.6, 34.5, 
38.5, 71.0, 71.4, 71.7, 75.7, 77.2, 113.8, 179.0. 
Methyl 3,4-O-ethylpropylidenequinate (71). To a solution of lactone 70 (2.0 g, 8.3 
mmol) in M e O H (30 m L ) was added dropwise a solution of N a O M e (580 mg, 10.7 
mmol) in M e O H (60 m L ) over 30 min at 0 The mixture was stirred for 2 h, and 
then the pH of the solution was adjusted to 4 with CH3CO2H. The mixture was 
diluted with CH2CI2 (60 m L ) and washed with water (2 x 20 mL), brine (2 x 20 mL), 
dried over MgSO*, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtOAc, 2:1) gave the tertiary alcohol 71 [1.96 g, 98% 
(based on recovery of 12% lactone)] as a clear yellowish oil: R产 0.16 (hexane-EtsO, 
1:4); N M R 5 0.85 (3H, t, 7.5 Hz), 0.92 (3H, t’J= 7.5 Hz), 1.60 (2H, q,J= 7.8 
Hz), 1.72 (2H, ddd,J= 14.4, 7.2 and 3.0 Hz), 1.80 (IH, dd,J= 13.5, and 11.1 Hz), 
2.01 (IH, ddd,J= 16.8, 4.2 and 1.2 Hz), 2.12-2.24 (2H, m), 3.11 (IH, brd, J�二 3.0 
Hz), 3.49 (3H, brs), 3.77 (3H, s), 3.97 (IH, t,J= 6.6 Hz), 4.07-4,14 (IH, m), 4.43 (IH, 
m); 13C N M R 5 8.2, 8.6, 28.3, 29.7, 34.9, 38.9，53.0, 68.2, 72.9, 79.6, 113.2, 175.6. 
Methyl 5-dehydro-3,4-0-ethylpropylidenequinate (72). To a mixture of SA 
molecular sieves (ca. 40 g), P D C (39.0 g, 104 mmol) in dry CH2CI2 (150 m L ) was 
added a solution of alcohol 71 (14.2 g) in dry CH2CI2 (70 m L ) in one portion under N2 
atmosphere, followed by addition of CH3CO2H (0.5 mL). The mixture was stirred for 
24 h at rt. The mixture was then filtered through a pad of Celite and the residue was 
washed with EtOAc. Concentration of the filtrate followed by flash chromatography 
(hexane-EtOAc, 4:1) produced the ketone 72 (11.4 g，81%) as a white solid: Rf= 0.44 
(hexane-EtOAc, 2:1); N M R 6 0.92 (3H, t, 7.5 Hz), 0.93 (3H, t, J = 7.5 Hz), 
1.63-1.76 (4H，m), 2.56 (2H, brd, J 二 3.6 Hz), 2.78 & 2.90 (2H, A B q , 14.7 Hz), 
3.64 (IH, s), 3.84 (3H, s), 4.42 (IH, d, J = 6 Hz), 4.77 (IH, dt, J = 6.0 and 3.6 Hz); 
1 3 C N M R 5 8.1, 8.3, 28.4, 29.3, 34.8, 48.6, 53.1, 75.6, 76.2，77.9，114.7, 173.0，204.2. 
Methyl 3-dehydro-4,5-0-ethylpropylidene-4-epishikimate (73). POCI3 (5.9 mL, 
63 mmol) was slowly added to a solution of tertiary alcohol 72 (8.25 g, 30.3 mmol) in 
pyridine (50 m L ) at 0 The resultant solution was allowed to warm up to rt and 
stirred for 12 h. The solution was washed successively with saturated NH4CI solution 
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(20 m L ) and was extracted with CH2CI2 (2 x 30 mL), dried over MgSCX, and filtered. 
Concentration of the filtrate followed by flash chromatography (hexane-EtOAc 5:1) 
gave the enone 73 (7.2 g, 94%) as a yellow solid; Rf: 0.41 (hexane-EtOAc, 2:1); 
N M R 5 0.85 (3H, t, / = 7.5 Hz), 0.92 (3H, t, 7.5 Hz), 1.60 (2H, q,J= 7.8 Hz), 
1.72 (2H, ddd, J = 14.4，7.2 and 3.0 Hz), 1.80 (IH, dd,J= 13.5, and 11.1 Hz), 2.01 
(IH, ddd, J = 16.8, 4.2 and 1.2 Hz), 2.12-2.24 (2H, m), 3.11 (IH, brd, J = 3.0 Hz), 
3.49 (3H, brs), 3.77 (3H，s), 3.97 (IH, t, J= 6.6 Hz), 4.07-4.14 (IH, m), 4.43 (IH, m); 
13C N M R 5 8.2, 8.6, 28.3, 29.7, 34.9, 38.9, 53.0, 68.2, 72.9, 79.6, 113.2，175.6. 
(li?,25',35)-3-0-Benzyl-5-(benzyloxymethyl)-l,2-0-ethylpropylidene-4-cyclo-
hexene-l,2,3-triol (74). NaH (60%, 520 mg, 13 mmol) was washed with dry hexane 
(3x5 m L ) and suspended in dry THF (20 m L ) under N2 at 0 A solution of the 
diol 68 (990 mg, 4.34 mmol) in dry THF (30 m L ) was added dropwise over 20 min 
and the mixture was then stirred for 1 h at 0 Benzyl bromide (1.6 m L , 13 mmol) 
was added dropwise over 20 min at 0。C followed by the addition of a catalytic 
amount of "BmNI (ca. 5 mg). The mixture was stirred for 12 h at rt. M e O H (3 m L ) 
was added slowly followed by the addition of water (10 mL). Concentration of the 
solution to half of its original volume was followed by dilution with EtOAc (30 mL). 
The aqueous layer was extracted with EtOAc (2 x 30 mL). The combined organic 
extracts were washed with brine (20 mL), dried over MgS04, and filtered. 
Concentration of the filtrate followed by flash chromatography (hexane-EtaO, 8:1) 
gave dibenzyl ether 74 (1.61 g, 91%) as a colorless oil: Rf= 0.27 (hexane-EtzO, 8:1); 
iH N M R 6 0.81 (3H, t, J=1A Hz), 0.89 (3H, t, J二 7.4 Hz), L55-1.70 (4H, m), 1.85 
(IH, d, J= 16.0 Hz), 2.22 (IH, d, 17 Hz), 3.81 (IH, t, J= 1.7 Hz), 3.97 (2H, brs), 
4.46-4.59 (4H，m), 4.69 and 4.81 (2H, ABq, J = 12.8 Hz), 5.90 (IH, brs), 7.25-7.41 
(lOH, m); 13C N M R 6 7.5, 8.8, 28.1, 28.6, 29.7, 70.9, 72.3, 73.1, 73.5, 74.1, 75.4, 
112.4, 125.1, 127.5, 127.7, 127.9, 128.3, 134.7, 138.1，138.2. 
(li?,25,35,47?,5i?>3-0-Benzyl-5-(benzyloxymethyl)-l,2-O-ethylpropylidene-cyclo-
hexane-l,2,3,4,5-pentol (75). To a solution of dibenzyl ether 74 (500 mg, 1.22 mmol) 
in acetone-HsO (20 m L : 5 m L ) was added N M O (180 mg, 2.5 mmol) with a catalytic 
amount of OSO4 (ca. 5 mg) at rt. The mixture was stirred for 48 h and was quenched 
with saturated NazSzO〗 solution (30 mL). The solution was diluted with EtOAc (50 
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m L ) and was then washed with brine (2 x 20 mL), dried over MgS04, and filtered. 
Concentration of the filtrate followed by flash chromatography (hexane-EtOAc, 2:1) 
gave diol 75 (450 mg, 85%) as a white solid: Rf= 0.21 (hexane-EtOAc, 2:1);〖H N M R 
6 0.87-0.96 (6H, m), 1.54-1.87 (4H, m), 2.02 (IH, dd，J= 14.5 and 6.6 Hz), 2.63 (IH， 
brs), 2.75 (IH, s), 3.34 (IH, brs), 3.79 (IH, dd, 9.5 and 3.9 Hz), 4.00 (IH, dd,J = 
9.5 and 1.6 Hz), 4.28-4.39 (2H, m), 4.53 (2H, s), 4.68 and 4.77 (2H, ABq, J= 12 Hz), 
7.24-7.41 (lOH, m); ^ C^ N M R 5 8.7, 8.8，28.1，30.3, 35.3, 70.7, 72.1, 72.2, 73.3, 73.4, 
73.6，75.6, 113.3，127.5，127.7, 127.9, 128.1, 128.4, 128.5, 137.79, 137.8，138.2. 
(li?,25',35',4i?,55)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l,2-0-ethylpropylideiie-
cyclohexane-l,2,3,4,5-pentol (76). N a H (60%, 46 mg, 1.15 mmol) was washed with 
dry hexane (3x15 m L ) and suspended in dry THF (10 m L ) under N2 at 0 A 
solution of the diol 75 (380 mg, 0.86 mmol) in dry THF (10 m L ) was added dropwise 
over 30 min at 0 and the mixture was then stirred for 1 h at 0 Benzyl bromide 
(0.14 m L , 1.15 mmol) was added dropwise for 20 min at 0。C followed by the 
addition of a catalytic amount of °Bu4NL The mixture was stirred for 3 h at rt. 
M e O H (2 mL) was added slowly and was followed by the addition of water (5 mL). 
Concentration of the solution to half of its original volume was followed by dilution 
with EtOAc (20 mL). The aqueous layer was extracted with EtOAc (2 x 10 mL). 
The combined organic extracts were washed with brine (10 mL), dried over MgS04, 
and filtered. Concentration of the filtrate followed by flash chromatography (hexane-
EtzO, 5:1) afforded the tribenzyl ether 76 (412 mg, 90%) as a yellowish clear oil: Rf = 
0.58 (hexane-EtOAc, 4:1); ^ H N M R 6 0.91-0.99 (6H, m), 1.57-1.99 (5H, m), 3.97 (2H, 
brd, J二 1.2 Hz), 4.28-4.34 (2H, m), 4.51 and 4.46 (2H, ABq, J= 12.0 Hz), 4.79 and 
4.74 (2H, ABq, J= 12.3 Hz), 4.93 and 4.54 (2H, ABq, J= 10.8 Hz), 7.23-7.42 (15H, 
m); "C N M R 5 8.6, 8.7, 28.2，30.2, 35.6, 72.0, 72.6, 73.1, 74.3, 74.5, 75.3, 77.6, 77.8， 
113.0, 127.4, 127.5, 127.7, 128.0, 128.2, 137.9, 138.3. 
(li2,25',35',4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l,2-0-ethylpropyUdene-5-
cyclohexene-l,2,3,4-tetraol (77). A solution of SOCI2 (1.08 ml, 14.7 mmol) in dry 
CH2CI2 (20 mL) was added dropwise to a solution of tertiary alcohol 76 (3.92 g，7.38 
mmol) in dry CH2CI2 (25 m L ) and pyridine (1.27 ml, 14.7 mmol) at 0。C. The 
resultant solution was stirred for 3 h at rt. The solution was diluted with EtOAc (50 
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m L ) and H2O (5 mL). The mixture was then washed with brine (2 x 20 mL), dried 
over MgS04, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtsO, 7:1) gave the alkene 77 (2.73 g, 73%) as a white solid: 
Rf= 0.29 (hexane-Et20, 6:1); N M R 6 0.87-0.95 (6H, m), 1.58-1.73 (4H, m), 3.73 
(IH, dd, J= 8.1，2.7 Hz), 3.98 (IH, d, J= 12.9 Hz), 4.23 (IH, dd,J= 12.9 andl.2 Hz), 
4.40-4.59 (5H, m), 4.72 and 4.92 (2H, ABq, J = 10.8 Hz), 4.79 (2H, brd, J= 1.8 Hz), 
5.69 (IH, brs), 7.24-7.41 (15H, m); ^ C^ N M R 5 8.2, 8.4, 29.6, 30.2，69.8, 72.0, 72.0, 
72.9,74.1’ 75.4，75.7, 80.6, 113.3, 123.6, 127.3, 127.4, 127.5, 127.7, 128.0, 128.3, 
128.3, 137.3, 138.2, 138.3, 138.6. 
(li?,25',35',4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l,2-0,0-sulfonyl-cyclohex-5-
ene-l,2,3,4-tetraol (78). To a solution of the diol 67 (632 mg, 1.4 mmol) in dry 
CH2CI2 (20 m L ) and EtsN (0.4 m L , 2.86 mmol) was added a solution of SOCI2 (0.21 
mL, 2.86 mmol) in dry CH2CI2 (5 m L ) at 0。C and the solution was stirred for 1 h at 0 
oc. The resultant solution was diluted with CH2CI2 (15 m L ) and washed with 
saturated NaHCOs solution (10 mL). The aqueous layer was extracted with CH2Cl2(2 
X 15 mL). The combined organic extracts were washed with brine (2 x 15 mL), dried 
over MgS04 and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtsO, 2:1) gave the cyclic sulfite 78 (663 mg, 95%) as a 
white hairy solid: Rf= 0.24 and 0.30 (hexane-EtaO, 2:1); ^ H N M R 5 (major : minor, 
1.1:0.9) 3.88-4.13 (6H, m)，4.22-4.27 (IH, m), 4.38-4.84 (14H，m), 4.89 (IH, d, J = 
10.8 Hz), 5.12-5.14 (IH, m), 5.26 (IH, dd, J = 6.0 and 3.3 Hz), 5.31-5.34 (IH, m), 
5.87 (IH, brs, minor), 5.93, (IH, m , major), 7.19-7.37 (30H, m); "C N M R 6 68.7， 
69.8, 71.4, 72.1，73.0, 73.1，73.3, 74.1, 74.2, 75.4, 75.5, 75.8, 77.8, 78.1, 79.5, 81.3, 
119.4，120.5, 127.4, 127.6, 127.6, 127.7, 127.8, 127.9, 127.9, 128.0, 128.2, 128.3, 
128.4, 128.5, 137.1, 137.4，137.6, 138.0, 140.2, 140.5. 
(15',2/?,3i?,4i?)-l-Azido-3,4-di-0-benzyl-5-(benzyloxymethyl)cyclohex-5-ene-2,3,4-
triol (79). The cyclic sulfite 78 (665 mg, 1.35 mmol) was dissolved in D M F (10 m L ) 
and LiNg (132 mg) was added. The resultant solution was stirred for 3 h at 80。C. 
The cooled mixture was then diluted with EtOAc (15 mL), washed with brine (2 x 10 
mL), dried over MgSO*, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtzO, 3:1) gave the azide 79 (615 mg, 96%) as a colorless 
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oil: Rf= 0.52 (hexane-Et20, 1:1); ^ H N M R 5 2.26 (IH, d, J= 7.8 Hz), 3.86-3.96 (3H, 
m), 4.05-4.17 (3H, m), 4.36 and 4.48 (2H, ABq, J - 11.9 Hz), 4.46 and 4.57 (2H, 
ABq, J = 11.3 Hz), 4.54 and 4.61 (2H, ABq, J = 11.9 Hz), 5.74 (IH, s), 7.22-7.38 
(15H, m). 
(15',2i?,3i?,4i?)-l-Amino-3,4-di-0-benzyl-5-(benzyloxymethyl)cyclohex-5-ene-
2,3,4-triol (80). To a solution of the alcohol 79 (97 mg, 0.21 mmol) in pyridine (10 
mL) and aqueous NH3 (32%, 1 m L ) was added ？?h, (110 mg, 0.42 mmol) and the 
mixture was stirred overnight at rt. The resultant solution was diluted with CH2CI2 
(20 m L ) and washed with brine ( 2 x 5 mL). The aqueous layer was extracted with 
CH2CI2 ( 2 x 1 5 mL). The combined organic extracts were dried over MgSO* and 
filtered. Concentration of the filtrate followed by flash chromatography (CHCI3-
M e O H , 10:1) gave the amine 80 (89 mg, 96%) as a white solid: Rf= 0.39 (CHCI3-
M e O H , 10:1); 1h N M R 6 2.27 (3H, brs), 3.47 (IH，brd, J= 8.2 Hz), 3.60 (IH, dd, J = 
8.4, 2.3 Hz), 3.82 and 4.10 (2H, ABq, J= 12.1 Hz), 3.89 (IH, brt, J= 2.5 Hz), 4.02 
(IH, brd, J= 2.5 Hz), 4.31 (IH, d,J=11.8 Hz), 4.43 (2H, t, 11.4 Hz), 4.54 (IH, d, J 
=11.4 Hz), 4.60 (2H, s), 5.70 (IH, s), 7.22-7.33 (15H, m). 
(15,2i?,3*S',4/f)-l-Azido-3,4-di-0-benzyl-5-(benzyloxymethyl)-2-0-methane-
sulfonyl-cyclohex-5-ene-2,3,4-triol (81). To a solution of the alcohol 79 (210 mg, 
0.45 mmol) in CH2CI2 (10 m L ) and EtsN (0.12 m L ) was added MsCl (0.07 m L , 0.89 
mmol) at 0 and the solution was stirred for 1 h at 0 °C. The solution was then 
diluted with CH2CI2 (15 m L ) and washed with saturated NaHCOj (10 mL). The 
aqueous layer was extracted with CH2CI2 (2x10 mL). The combined organic extracts 
were washed with brine (2x10 mL), dried over MgS04, and filtered. Concentration 
of the filtrate followed by flash chromatography (hexane-EtsO, 3:1) gave 81 (236 mg, 
97%) as a colorless oil: Rf= 0.43 (hexane-Et^O, 2:1); ^ H N M R 5 3.06 (3H, s), 3.87 
(IH, d, J= 12.8 Hz), 3.92 (IH, brd, 3.4 Hz), 4.04 (IH, d， 1 2 . 8 Hz), 4.15-4.17 
(IH, m), 4.31 (IH, d, J= 11.3 Hz), 4.34 (IH, d, J= 11.8 Hz), 4.44-4.53 (3H, m), 5.58 
and 4.72 (2H, ABq, J = 12 Hz), 4.84 (IH, dd, 8.4, 2.2 Hz), 5.75-5.76 (IH, m)， 
7.18-7.36 (15H, m). 
(15',25,3i?,47?)-l-Azido-3,4-di-0-benzyl-5-(benzyloxymethyl)cyclohex-5-ene-2,3,4-
triol (83). To a solution of the alcohol 81 (738 mg, 1.34 mmol) in D M F (20 ml) was 
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added cesium propionate (1.38 g, 6.72 mmol) at rt and the mixture was stirred at 80 
°C for 2 days. The reaction mixture was diluted with EtOAc (20 m L ) and washed 
with saturated NaHCOa solution. The aqueous layer was extracted with EtOAc (2 x 
20 mL). The combined organic extracts were washed with brine (2x10 mL), dried 
over MgS04, and filtered. Concentration of the filtrate followed by dissolving in 
M e O H (20 mL). The solution was added a catalytic amount of K2CO3 (ca. 50 mg) 
and stirred for 12 h at rt. The reaction mixture was diluted with EtOAc (20 ml) and 
washed with saturated NH4CI solution. The aqueous layer was extracted with EtOAc 
(2 X 20 ml). The combined organic extracts were washed with brine (2x10 ml), 
dried over MgSOi, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtaO, 2:1) gave the alcohol 83 (515 mg, 80%): Rf = 0.24 
(hexane-Et20, 2:1); ^ H N M R 6 2.99 (IH, d,J=6A Hz), 3.92-4.05 (3H, m), 4.09-4.21 
(3H, m), 4.42 and 4.50 (2H, ABq, 11.8 Hz), 4.57 and 4.68 (2H, ABq, 11.2 Hz), 
4.67 and 4.75 (2H, ABq, J=11.5 Hz), 5.86 (IH, d, J = 3.6 Hz), 7.23-7.38 (15H, m). 
Methyl 4,5-0-ethylpropylidene-3,4-epishikimate (84). To a solution of enone 73 
(122 mg, 0.48 mmol) in M e O H (10 m L ) was added dropwise with a solution of 
NaBH4 (36 mg, 0.96 mmol) in H2O at 0。C. Upon completion (TLC), the reaction 
was quenched by the addition of saturated NH4CI solution (5 mL), and the aqueous 
phase was extracted with EtOAc (3 x 10 mL). The combined organic layer were 
washed with brine (2x10 mL), dried over MgS04, and filtered. Concentration of the 
filtrate followed by flash chromatography (hexane-EtzO, 1:1) gave allylic alcohol 84 
(120mg, 98%) as a white solid : m p 102.0-103.0。C; Rf= 0.27 (hexane-EtOAc, 2:1); 
[arD = +33 (c = 0.6, CHCI3)； IR (KBr) 3469, 1703 cm"^; ^ H N M R 5 0.75 (3H, i,J = 
7.5 Hz), 0.88 (3H, t, J= 7.5 Hz), 1.55-1.64 (5H, m), 1.92 (IH, ddd，J= 3, 6, 16.5 Hz), 
2.72 (IH, d, J二 8.4 Hz), 3.09 (IH, dd, J= 1.8, 16.5 Hz), 3.76 (3H, s)，4.04-4.09 (IH, 
m), 4.54-4.58 (IH, m), 4.61-4.66 (IH, m), 6.93 (IH, s); "C N M R 5 7.5, 8.6, 26.5, 
28.0, 28.8, 51.9, 68.3, 72.4, 76.2, 112.6, 128.3, 142.9, 166.0; M S (EI) m/z (relative 
intensity) 256 (M+，19); H R M S calcd for C13H20O5 (MH+) 257.1384, found 257.1391; 




cyclo-hexene-l,2,3-triol (87). To a solution of the diol 68 (536 mg, 2.35 mmol) and 
2,4,6-collidine (0.93 ml, 7.05 mmol) in dry CH2CI2 (30 m L ) at -78。C was added 
dropwise a solution of benzoyl chloride (0.27 ml, 2.35 mmol) in CH2CI2 (15 m L ) over 
15 min. The resultant solution was allowed to warm to rt in 2 h and was then poured 
into saturated NH4CI (30 mL). The aqueous phase was extracted with CH2CI2 (3 x 10 
m L ) and the combined organic extracts were washed with brine ( 2 x 1 0 mL), dried 
(MgSOO, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtsO, 1:1) gave firstly dibenzoate 87 (51 mg, 5%) as a white 
solid and secondly benzoate 86 (704 mg, 90%) as a colorless oil. Dibenzoate 87: m p 
72.0-73.0。C; Rf= 0.26 (hexane-Et^O, 4:1); [afD = -16 (c = 0.4，CHCI3)； IR (KBr) 
1716, 709 cm-i; ^ H N M R 6 0.82-0.89 (6H, m), 1.55-1.68 (4H, m), 2.06 (IH, d, J�二�
15.9 Hz), 2.58 (IH, dd, J= 2.1, 16.2 Hz), 4.62-4.67 (IH, m), 4.76 (IH, ddd,J= 1.2， 
3.9, 7.5 Hz), 4.83 (IH, brs), 5.44 (IH, m), 5.98 (IH, s), 7.44-7.49 (4H, m), 7.56-7.58 
(2H, m), 8.06-8.14 (4H, m); ^ C^ N M R 6 7.7, 8.7, 28.4, 29.7, 66.9, 70.5, 72.6, 74.7， 
113.0，124.4, 128.3，128.4, 128.8, 129.7, 129.9, 130.0, 133.0, 133.1, 133.7, 166.2, 
166.2; M S (EI) m/z (relative intensity) 315 ([M-OBz]+，5%); H R M S calcd for 
C26H28O6 (MH+) 437.1959, found 437.1923. Benzoate 86: Rf= 0.38 (hexane-Et^O, 
1:2); [opiD 二 +10 (c = 0.38, CHCI3)； IR (film) 3463, 1721, 1271 cm ^  ^ H N M R 5 0.82 
(3H, t, J二 7.5 Hz), 0.89 (3H, t,J= 7.5 Hz), 1.58-.167 (4H, m), 2.09 (IH, d,J= 14.1 
Hz), 2.48 (IH, dd,J= 2.4, 15.9 Hz), 2.64 (IH, d, J= 9.9 Hz), 4.08-4.12 (IH, m)，4.53 
(IH, ddd,J= 1.2, 4.5, 7.5 Hz), 4.58-4.63 (IH, m), 4.74 & 4.81 (2H, ABq, 13.2 
Hz), 5.89 (IH, s), 7.42-7.47 (2H, m), 7.54-7.59 (IH, m), 8.05-8.08 (2H, m); ^ C^ N M R 
5 7.6, 8.6, 28.2, 28.6, 28.9, 67.1, 67.3, 72.4, 76.2, 112.5, 128.3，128.7, 129.5, 129.9, 
132.1, 132.9, 166.1; M S (EI) m/z (relative intensity); H R M S calcd for C19H24O5 (MH+) 
333.1696，found: 333.1687; Anal. Calcd for C19H24O5： C, 68.66; H, 7.28. Found: C, 
68.38; H, 7.29. 
(li?,25',35)-5-Benzoyloxymethyl-3-0-benzyl-l,2-0-ethylpropylidene-4-cyclo-
hexene-l,2,3-triol (88). N a H (60%，2.1 g, 54 mmol) was washed with dry hexane (3 
X 20 m L ) and suspended in dry T H F (40 m L ) under N2 at 0。C. A solution of the 
alcohol 86 (12 g，36 mmol) in T H F (150 m L ) was added dropwise over 30 min at 0 
and the mixture was then stirred for 1 h at 0 Benzyl bromide (8.6 m L , 72 
mmol) was added dropwise over 20 min at 0。C followed by the addition of a 
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catalytic amount of "BU4NI (ca. 10 mg). The mixture was stirred for 3 h at rt. Sat. 
NH4CI (10 m L ) was added slowly and was followed by the addition of water (50 mL). 
Concentration of the solution to half of its original volume was followed by dilution 
with EtOAc (60 m L ) and the aqueous layer was extracted with EtOAc (3 x 60 mL). 
The combined organic extracts were washed with brine (2 x 10 mL), dried over 
MgS04, and filtered. Concentration of the filtrate followed by flash chromatography 
(hexane-EtzO, 4:1) afforded the benzyl ether 88 (13.8 g, 91%) as a colorless oil: Rf = 
0.4 (hexane-Et^O, 3:1); [afo^ +36 (c 0.4, CHCI3)； IR (film) 1721, 1269 cm"^ ； ^H 
N M R 5 0.82-0.93 (6H，m), 1.57-1.71 (4H, m)，1.94 (1 H，d, J= 15.9 Hz), 2.43 (IH, d, 
J= 16.2 Hz), 3.83-3.85 (IH, m), 4.50-4.55 (IH, m), 4.60 (IH, ddd, J = 1.2, 3.3, 7.2 
Hz), 4.68-4.83 (4H，m), 5.99 (IH, s), 7.33-7.57 (9H, m), 8.05-8.08 (2H, m); "C N M R 
6 28.2, 28.6, 29.7, 67.2, 71.0, 73.0, 74.2, 75.3, 112.6, 126.4, 127.7, 127.9, 128.3， 
128.4，129.6, 132.4, 132.9, 138.0, 166.1; M S (EI) m/z (relative intensity) 317 ([M-
Bz]+，15); H R M S calcd for C26H30O5 (MH+) 423.2166, found 423.2182; Anal. Calcd 
for C26H30O5： C, 73.91 ;H, 7.16. Found: C, 74.07; H, 7.28. 
(ll?,25',3*S)-3-0-Benzyl-l,2-0-ethylpropylidene-5-hydroxymethyl-4-cyclohexene-
1,2,3-triol (89). To a solution of the benzoate 88 (12.5 g, 26 mmol) in M e O H (100 
mL) was added a catalytic amount of K2CO3 (ca. 200 mg) and the mixture was stirred 
for 12 h at rt. The reaction mixture was diluted with EtOAc (100 m L ) and washed 
with saturated NH4CI (50 mL). The aqueous layer was extracted with EtOAc (2 x 
100 mL). The combined organic extracts were washed with brine (2 x 30 mL), dried 
over MgS04, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtzO, 1:1) gave the alcohol 89 (9.4 g, 100%) as a colorless 
oil: Rf= 0.37 (hexane-Et20, 1:1); = +24 (c 二 0.15, CHCI3)； IR (film) 3444, 1454, 
1069 cm-i; iH N M R 5 0.82-0.92 (6H, m), 1.56-1.70 (4H, m), 1.85 (IH, d, 16.2 Hz), 
2.36 (IH, d, 15.9 Hz), 3.80 (IH, brs), 4.08 (2H, brs), 4.47-4.52 (IH, m), 4.57 (IH, 
ddd, J = 1.2, 3.3, 7.2 Hz), 4.69 & 4.81 (2H, ABq, J = 12.9 Hz), 5.87 (IH, s), 7.28-
7.41 (5H, m); 13C N M R 5 7.5, 8.7，28.1, 28.6, 29.2, 65.9, 70.9, 73.1, 74.1, 75.6, 112.4, 
123.6，127.7, 127.9, 128.4, 137.0，138.0; M S (EI) m/z (relative intensity) 211 ([M-
OBz]+, 0.7); H R M S calcd for C19H26O4 (MH+) 319.1904, found 319.1910; Anal. Calcd 
for C19H26O4： C, 71.67; H, 8.23. Found: C，71.43; H，8.25. 
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(lJ?,25',35)-3-0-Benzyl-l,2-0-ethylpropylidene-5-methanesulfonyloxymethyl-4-
cyclohexene-l,2,3-triol (90). To a solution of the alcohol 89 (8.85 g, 28 mmol) in 
CH2CI2 (150 mL) and EtaN (8 m L ) was added MsCl (4.3 ml, 56 mmol) at 0。C and the 
solution was stirred for 1 h at 0 The resultant solution was then diluted with 
CH2CI2 (100 mL) and washed with saturated NaHCOs (100 mL). The aqueous layer 
was extracted with CH2CI2 (2 x lOO mL). The combined organic extracts were 
washed with brine (2 x 30 mL), dried over MgS04, and filtered. Concentration of the 
filtrate followed by flash chromatography (hexane-EtzO, 1:1) gave mesylate 90 (10.5 
g, 95%) as a colorless oil: Rf= 0.37 (hexane-EtzO, 1:1); [ a = +36 (c = 0.25, 
CHCI3)； IR (film) 1347, 1334, 1171 cm-i. ^ H N M R 5 0.81 (3H， t ,J= 7.2 Hz), 0.89 (3H, 
t, J= 7.5 Hz), 1.55-1.68 (4H, m), 1.90 (IH, d, J= 16.5 Hz), 2.4 (IH, d, 16.2 Hz), 
3.00 (3H, s), 3.80 (IH, brs), 4.49-4.53 (IH, m), 4.59 (IH, ddd, J = 1.5, 3.6, 6 Hz), 
4.69 & 4.80 (2H, ABq, J = 12.9 Hz), 4.65-4.71 (2H, m), 7.30-7.40 (5H, m); ^ 'C N M R 
5 7.4, 8.7, 27.9, 28.5, 29.4，37.6, 71.0, 72.2, 72.7, 73.9, 75.0’ 112.4, 127.7, 127.8, 
128.3, 129.6, 130.4, 137.6; M S (EI) m/z (relative intensity) 376 (M+，1.6); H R M S 
calcd for C20H28O6S (MH+) 397.1696, found 397.1684. 
(li?,2*S',35)-3-0-Benzyl-l,2-0-ethylpropylidene-5-methyl-4-cyclohexene-l,2,3-
triol (91). To a stirred solution of mesylate 90 (21 mg, 0.0532 mmol) in anhydrous 
THF (5 m L ) under N2 was added LiEt^BH (0.16 m L , 0.16 mmol) at 0 and the 
solution was warm to rt over 1 h. The resultant solution was diluted with EtOAc (10 
mL) and washed with saturated NH4CI (10 mL). The aqueous layer was extracted 
with EtOAc (2x10 mL). The combined organic extracts were washed with brine (2 
X 5 mL), dried over MgS04, and filtered. Concentration of the filtrate followed by 
flash chromatography (hexane-EtsO, 6:1) gave the alkene 91 (14.5 mg, 90%) as a 
colorless liquid: Rf= 0.38 (hexane-Et^O, 5:1); = +12 (c = 0.15, CHCI3)； IR (film) 
1462, 1072 cm-i; ^ H N M R 6 0.86 (3H, t,J= 12 Hz), 0.89 (3H, t, 7.5 Hz), 1.56-
1.71 (4H, m), 1.77 (3H，s), 1.87 (IH, d，J二 15.9 Hz), 2.20 (IH, d, J = 15.6 Hz), 3.75 
(IH, brs), 4.42-4.47 (IH, m), 4.53 (IH, ddd, J = 1.2, 3.3, 7.5 Hz), 4.67 & 4.79 (2H, 
ABq, 12.9 Hz), 5.58 (IH, s), 7.28-7.41 (5H, m); ^ C^ N M R 5 7.2, 8.7，21.6, 23.3, 
28.1, 28.9, 33.3, 64.9, 70.9, 73.3, 74.2, 75.2, 112.2, 122.2, 122.3, 127.4, 127.7, 128.2, 
133.9，138.3; M S (EI) m/z (relative intensity) 195 ([M-OBn]+, 50); H R M S calcd for 
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C19H26O3 (MH+) 303.1955, found 303.1944. Anal. Calcd for C19H26O3： C, 75.46; H, 
8.67. Found: C, 75.29; H, 8.63. 
(li?,27?,35)-2,3-0-Ethylpropylidene-5-methyl-4-cyclohexene-l,2,3-triol (94). To a 
solution of the diol 68 (313 mg, 1.37 mmol) in CHCI3 at 0。C, CBr4 (1.36 g, 4.11 
mmol) and PPhs (720 mg, 2.74 mmol) were added slowly. The solution was stirred 
for 15 min at rt. Concentration of the solution followed by flash chromatography 
(hexane-EtzO, 1:2) gave bromide 93 which was dissolved in anhydrous THF (5 m L ) 
under N2. LiEtsBH (3.2 m L , 3.17 mmol) was added to the solution at 0。C. The 
resultant solution was stirred for 1 h, diluted with EtOAc (20 m L ) and washed with 
saturated NH4CI solution (20 mL). The aqueous layer was extracted with EtOAc (2 x 
20 mL). The combined organic extracts were washed with brine (2x10 mL), dried 
over MgS04, and filtered. Concentration of the filtrate followed by flash 
chromatography (hexane-EtsO, 2:1) gave the alkene 94 (224 mg, 77%) as a colorless 
liquid: Rf= 0.37 (hexane-Et^O, 1:1); [a]\ = —38 (c = 0.25, CHCI3)； IR (film) 3426， 
1080 cm-i; iH N M R 5 0.87 (3H, t, 7.5 Hz), 0.91 (3H, t, 7.5 Hz), 1.60-1.69 (4H, m), 
1.73 (3H, s), 2.10 (IH, dd, J = 5.4, 15.9 Hz), 2.13 (IH, d, J= 8.4 Hz), 2.24 (IH, dd, J 
二 9.3, 15.9 Hz), 3.81-3.92 (IH, m), 4.35 (IH, dd, J - 2.7, 6 Hz), 4.62 (IH, brs), 5.40 
(IH, s); 13C N M R 5 8.1, 8.4, 23.4，29.4, 30.0, 33.7, 68.0, 73.8, 75.3，112.9, 120.3, 
135.1; M S (FAB) m/z (relative intensity) 213 (M\ 0.03%); H R M S calcd for C12H20O3 
( M H O 213.1486, found 213.1483. 
(li?,2i?,35)-l-0-Benzyl-2,3-0-ethylpropylidene-5-methyl-4-cyclohexene-l,2,3-
triol (95). N a H (60%, 5.6 mg, 1.41 mmol) was washed with dry hexane (3x2 m L ) 
and suspended in dry T H F (5 m L ) under N2 at 0。C. A solution of the alcohol 94 (149 
mg, 0.70 mmol) in T H F (10 m L ) was added dropwise over 30 min at 0 and the 
mixture was then stirred for 1 h at 0。C. Benzyl bromide (0.17 m L , 1.41 mmol) was 
added dropwise over 20 min at 0 °C followed by the addition of a catalytic amount of 
nBu4NI (ca. 5 mg). The mixture was stirred for 3 h at rt. Methanol (2 m L ) was added 
slowly and was followed by the addition of water (10 mL). Concentration of the 
solution to half of its original volume was followed by dilution with EtOAc (10 m L ) 
and the aqueous layer was extracted with EtOAc (3 x lOmL). The combined organic 
extracts were washed with brine (2 x 10 mL), dried over MgSO*，and filtered. 
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Concentration of the filtrate followed by flash chromatography (hexane-EtzO, 5:1) 
afforded the benzyl ether 95 (202 mg, 95%) as a colorless oil: Rf= 0.47 (hexane-EtsO, 
4:1); [a]\ = -4 (c = 0.4, CHCI3); IR (film) 1458, 1070 cm"^ ； N M R 6 0.85 (3H, t, J 
=7.5 Hz), 0.93 (3H, t,J= 7.5 Hz), 1.60-1.68 (4H, m), 1.70 (3H, s), 2.08 (IH, dd, J = 
5.1, 15.9 Hz), 2.33-2.41 (IH, m), 3.59 (IH, ddd, J= 2.4, 5.4, 10.5 Hz), 4.45 (IH, brd, 
J= 5.1 Hz), 4.56 (IH, brs), 4.65 & 4.72 (2H, ABq, J = 12.6 Hz), 5.29 (IH, s), 7.26-
7.39 (5H, m); ^ C^ N M R 5 8.0, 8.3，23.3, 30.1, 30.2, 30.3, 70.3, 73.4，74.2, 74.4, 113.0, 
127.5, 127.6, 128.3, 134.4, 138.3; M S (FAB) m/z (relative intensity) 302 (M+，0.02%); 
H R M S calcd for C19H26O3 (M+) 302.1882, found 302.1827. 
(li?,25',35',4i?,55)-3-0-Benzyl-l,2-0-ethylpropylidene-5-inethylcyclohexane-
1,2,3,4-tetraol (98). To a solution of the alkene 91 (210 mg, 0.695 mmol) in dry THF 
(10 m L ) was added dropwise a solution of BH3 • SMe? (0.52 m L , 1.04 mmol) 
complex in THF at 0 The mixture was then gently refluxed for 2 h. The resulting 
mixture was quenched with EtOH (2 ml) at 0 N a O H (2 m L , 4 M ) was added 
slowly followed by the addition of H202(2 mL), and the resultant mixture was stirred 
for 24 h. The excess of SMe: was evaporated under reduced pressure. The aqueous 
layer was extracted with EtOAc (3 x 15 mL). The combined extracts were washed 
with brine (2x10 mL), dried over MgS04, and filtered. Concentration of the filtrate 
followed by flash chromatography (hexane-EtzO, 2:1) gave alcohol 98 (303 mg, 84%) 
as a white solid: m p 55.5-57.0。C; Rf= 0.30 (hexane-EtaO, 1:1); [opD = -Al {c = 0.4, 
CHCI3); IR (KBr) 3449, 1461, 1072 cm-i; ^ H N M R 5 0.88-0.98 (6H, m), 1.04 (3H, d, J 
= 6 Hz), 1.33-1.39 (2H, m), 1.55-1.90 (5H, m), 3.37 (IH, dd, J = 4.2, 9.6 Hz), 3.52 
(IH, t, J二 9.3 Hz), 4.10-4.15 (IH, m), 4.39 (IH, t, J= 4.5 Hz), 4.64 & 4.79 (2H, ABq, 
J - 1 2 Hz), 7.30-7.41 (5H, m); ^ C^ N M R 5 8.7, 8.8, 17.8, 28.2, 30.6, 32.6, 36.7, 71.5, 
73.4, 73.6, 73.6, 80.7, 113.4, 128.0, 128.5, 137.8; M S (EI) m/z (relative intensity) 320 
(M+, 0.002); H R M S calcd for C19H28O4 (MH+) 321.2060, found 321.2063; Anal. Calcd 
for C19H28O4： C, 71.22; H, 8.81. Found: C, 71.19; H，8.91. 
(17?,25,3jR,4i?,55)-4-0-Acetyl-3-0-benzyl-l,2-0-ethylpropylidene-5-inethylcyclo-
hexane-l,2,3,4-tetraol (99). To a solution of alcohol 98 (1.05 g, 3.28 mmol) in dry 
pyridine (30 m L ) was added AC2O (0.67 m L , 6.56 mmol) and a catalytic amount of 
D M A P (ca. 5mg) and the solution was stirred for 24 h at rt. Concentration of the 
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solution followed by flash chromatography (hexane-EtzO, 2:1) gave acetate 99 (1.18 g, 
98%) as a colorless oil: Rf= 0.38 (hexane-Et^O, 2:1); [a]\ = -12 (c = 1, CHCI3)； IR 
(film) 1743, 1038 cm]; ^ H N M R 6 0.85-0.92 (6H, m), 0.96 (3H, t,J= 7.5 Hz), 1.46-
1.66 (4H, m), 1.66-1.90 (3H, m), 2.06 (3H, s), 3.54 (IH, dd, J = 4.2, 9.3 Hz), 4.07-
4.14 (IH, m), 4.35 (IH, t, 4.8 Hz), 4.66 & 4.71 (2H, ABq, J - 12.6 Hz), 5.02 (IH, 
t,J= 9.3 Hz), 7.26-7.35 (5H, m); ^ C^ N M R 6 8.6，17.7, 20.9, 28.1, 30.5, 31.9, 36.0, 
71.6, 73.2, 74.4, 75.5, 77.6, 113.3, 127.6, 128.2, 138.3, 170.3; M S (EI) m/z (relative 
intensity) 271 ([M-Bn]., 0.8); H R M S calcd for C21H30O5 (MH+) 363.2166, found 
363.2170; Anal. Calcd for C2,H3o05： C，69.59; H , 8.34. Found: C, 69.68; H, 8.41. 
(17?,2i?,37?,4i?,55)-4-0-Acetyl-3-0-benzyl-5-methylcyclohexane-l,2,3,4-tetraol 
(100). To a solution of the acetate 99 (1.03 g, 2.83 mmol) in CH2CI2 (50 m L ) was 
added T F A (0.2 ml) and water (0.1 m L ) at rt. The solution was stirred for 24 h at rt 
and then poured into saturated NaHCO〗(10 mL). The aqueous organic layer was 
extracted with CH2CI2 (2 x 50 ml). The combined organic extracts were washed with 
brine (2 x 20 ml), dried over MgSO*，and filtered. Concentration of filtrate followed 
by flash chromatography (hexane-EtOAc, 1:2) gave diol 100 (794 mg, 95%) as a 
colorless oil: R产 0.38 (hexane-EtOAc, 1:3); [a]\ = -17 (c = 0.55, CHCI3)； IR (film) 
3389, 1730 cm-i; ^ H N M R 6 0.90 (3H, d, 6.3 Hz), 1.47-1.69 (2H，m), 1.73-1.80 
(IH, m), 2.03 (3H, s), 3.33 (IH, dd, J - 2.7, 9.6 Hz), 3.61 (IH, ddd, 2.7，4.8, 11.1 
Hz), 4.19 (IH, i,J= 2.4 Hz), 5.54 & 5.65 (2H, ABq, J二 12 Hz), 4.97 (IH, t,J= 9.9 
Hz), 7.28-7.36 (5H, m); ^ C^ N M R 6 17.4, 21.0, 32.1, 35.1, 69.2，70.2, 71.7, 75.4, 80.1, 
127.6, 127.9, 128.4, 137.7，170.8; M S (EI) m/z (relative intensity) 294 (M+，0.001); 
H R M S calcd for C16H22O5 (MET) 295.1540, found: 295.1542; Anal. Calcd for 
C16H22O5： C, 65.29; H, 7.53. Found: C, 65.29; H , 7.63. 
(3i?,4i?,55)-4-0-acetyl-3-0-benzyl-5-methyl-l-cyclohexen-3,4-diol (102). To a 
solution of the diol 100 (859 mg, 2.98 mmol) in toluene (25 m L ) was added 1,1'-
thiocarbonyldiimidazole (890 mg, 4.47 mmol) at rt. The reaction mixture was 
refluxed gently for 24 h. Concentration of the mixture followed by flash 
chromatography (hexane-EtOAc, 1:1), gave the thiocarbonate as a colorless oil. The 
thiocarbonate was then dissolved in P(OMe)3 (25 m L ) at rt and the mixture was gently 
refluxed 24 h. The excess of P(0Me)3 was then removed under reduced pressure. 
The residue was purified by flash chromatography (hexane-EtaO，5:1), to give alkene 
59 
102 (580 mg, 76%) as a colorless oil: Rf= 0.45 (hexane- EtzO, 4:1); [a^D = —71 {c 二 
0.3, C H C y； IR (film) 1729 cm—i; ^ H N M R 5 0.95 (3H, d, 6.3 Hz), 1.88-1.98 (2H, 
m), 2.08 (3H, s), 2.20-2.25 (IH, m), 4.10-4.14 (IH, m), 4.52 & 4.63 (2H, ABq, J = 
11.7 Hz), 5.00 (IH, dd, 7.8, 10.5 Hz), 5.67-5.70 (IH, m), 5.74-5.76 (IH, m), 7.27-
7.34 (5H, m); '^ C N M R 5 17.1, 21.0，32.9, 33.3, 70.0, 76.7, 77.8, 126.5, 127.4, 127.6, 
128.2, 128.8，138.5, 170.6; M S (EI) m/z (relative intensity) 261 (M+, 6%); H R M S 
calcd for C16H20O5 (MH+) 261.1486, found 261.1488. 
(15',25',3i?,4i?555)-4-0-Acetyl-3-0-benzyl-5-methylcyclohexane-l,2,3,4-tetraol 
(103). To a solution of alkene 102 (100 mg, 0.38 mmol) in acetone-water (8 m L : 2 
m L ) was added N M O (90 mg, 0.77 mmol) with a catalytic amount of OSO4 (ca. 5 mg) 
at rt. The mixture was stirred for 48 h and was quenched with saturated NazSzOs 
solution (10 mL). The solution was washed with brine (2x5 mL), dried over MgSO*, 
and filtered. Concentration of the filtrate followed by flash chromatography (hexane-
EtOAc, 1:1) gave diol 103 (112 mg, 97%) as a colorless oil: Rf= 0.41 (hexane-EtOAc, 
1:2); [afD = +73 (c = 0.3, CHCI3)； IR (film) 3422, 1730 cm]; ^ H N M R 5 0.89(1H, d, 
J= 6.6 Hz), 1.22-1.32 (IH, m), 1.94 (IH, dt, J二 3.9, 14.7 Hz), 2.06 (3H, s), 2.07-2.17 
(IH, m), 2.43 (2H, m), 3.55 (IH, dt, J = 2.7, 9.3 Hz), 3.70 (IH, t, J = 9.3 Hz), 4.04-
4.06 (IH, m), 4.59 & 4.78 (2H, ABq, J= 11.4 Hz), 4.75 (IH, dd, J = 9.3, 11.1 Hz), 
7.29-7.36 (5H, m); ^ C^ N M R 5 17.2, 21.0, 30.1, 35.1, 68.3, 74.2, 74.7, 78.4，81.2, 
127.5，127.8, 128.5, 138.3, 170.7; M S (EI) m/z (relative intensity) 294 (M+，0.4); 
H R M S calcd for C16H22O5 (MH+) 295.1540, found 295.1542; Anal. Calcd for C16H22O5： 
C, 65.29; H，7.53. Found: C，65.19; H , 7.42. 
(15,2J?,3i?,4i?,55)-4-0-Acetyl-3-0-benzyl-l,2-0-isopropylidene-5-methylcyclo-
hexane-l,2,3,4-tetraol (104). To a solution of diol 103 (106 mg, 0.36 mmol), 2,2-
dimethoxypropane (1 m L ) and a catalytic amount of ;?-TsOH (ca. 2 mg) were 
dissolved in dry CH2CI2 (10 m L ) under N2 atmosphere. The solution was stirred for 1 
h at rt. The resultant solution was filtered through a pad of silica gel that was eluted 
with EtOAc. Concentration of the eluent followed by flash chromatography (hexane-
EtzO, 1:2) gave the acetate 104 (115 mg, 96%) as a colorless oil: Rf = 0.38 (hexane-
Et20, 2:1); [afD = +77 {c = 0.4, CHCI3); IR (film) 1737，1233, 1024 c m ^ ^H N M R 6 
0.90 (3H，d, J= 6.6 Hz), 1.39 (3H, s), 1.48 (3H, s), 1.43-1.52 (IH, m), 1.93-2.02 (IH, 
m), 2.03 (3H，s), 2.11-2.18 (IH, m)，3.51 (IH, dd,J= 6.9, 9.9 Hz), 4.14-4.18 (IH, m), 
60 
4,26-4.29 (IH, m)，4.59-4.67 (IH, m), 4.65 & 4.85 (IH, ABq, J = 12 Hz), 7.27-7.32 
(5H, m); 13C N M R 6 17.1, 21.0, 26.3, 28.1, 29.8, 32.5, 72.9, 73.7, 76.7, 81.1, 82.0, 
108.9, 127.3, 127.5, 128.1, 138.6, 170.5; M S (EI) m/z (relative intensity) 334 (M+, 
0.001); H R M S calcd for C19H26O5 (MH+) 335.3853, found 335.1853; Anal. Calcd for 
C19H26O5： C, 68.24; H, 7.84. Found: C, 68.33; H, 7.85. 
(l*S;2J?，35;4i?，55>3-6>-Benzyl-l，2-0-isopropylidene-5-methylcydohexane-l，2，3,4-
tetraol (105). To a solution of the acetate 104 (115 mg, 0.34 mmol) in M e O H (10 
m L ) was added a catalytic amount of K2CO3 (ca. 20 mg) and the mixture was stirred 
for 12 h at rt. The reaction mixture was diluted with EtOAc (10 m L ) and washed with 
saturated NH4CI (5 mL). The aqueous layer was extracted with EtOAc (2x10 mL). 
The combined organic extracts were washed with brine (2 x 10 mL), dried over 
MgS04, and filtered. Concentration of the filtrate followed by flash chromatography 
(hexane-EtzO, 2:1) gave alcohol 105 (98 mg, 97%) as a white solid: m p 55.5-56.5 °C; 
Rf 二 0.4 (hexane-Et^O, 2:1); 二 +47 (c = 1.2, CHCI3)； IR (KBr) 3483, 1219, 1024 
cm-i; iH N M R 6 1.04 (3H, d, J = 6.6 Hz), 1.38 (3H, s), 1.41-1.49 (IH, m), 1.52 (3H, s), 
1.79-1.92 (IH, m), 2.13 (IH, ddd, J= 2.1，3.9，15.3 Hz), 3.02 (IH, t, J= 9.6 Hz), 3.42 
(IH, dd,J= 7.2, 9.6 Hz), 4.11 (IH, dd,J= 5.4, 7.2 Hz), 4.24-4.28 (IH, m), 4.62 & 
5.02 (2H, ABq, J = 11.7 Hz), 7.31-7.37 (5H, m); "C N M R 6 17.4, 26.3, 28.2, 30.7, 
32.8, 73.2, 74.1, 75.4, 81.0, 84.9, 108.8, 127.7, 127.9, 128.4, 138.3; M S (EI) m/z 
(relative intensity) 292 (M+, 0.003); H R M S calcd for C17H24O4 (MH+) 293.1748, found 
293.1756; Anal. Calcd for C17H24O4: C, 69.84; H, 8.27. Found: C, 69.89; H, 8.33. 
(15',2/?,3jR,55)-3-0-Benzyl-4-dehydro-l,2-0-isopropylidene-5-methylcyclohexan-
1,2,3-triol (106). To a mixture of P D C (240 mg, 0.64 mmol) and SA molecular 
sieves (240 mg) in dry CH2CI2 (10 m L ) was added a solution of alcohol 105 (93 mg, 
0.32 mmol) in dry CH2CI2 in one portion under N2 atmosphere, followed by the 
addition of CH3CO2H (0.1 mL). The mixture was stirred overnight at rt. The mixture 
was then filtered through a pad of silica gel that was eluted with EtOAc. 
Concentration of the eluent followed by flash chromatography (hexane-EtaO, 2:1) 
yielded the ketone 106 (75 mg, 89%) as a colorless oil: Rf= 0.28 (hexane-EtaO, 4:1); 
[af D = +140 {c = 0.7, CHCI3); IR (film) 1723, 1213, 1058 cm"^; ^ H N M R 5 1.12 (3H, 
d,J=6.9 Hz), 1.36 (3H, s)，1.38 (3H, s), 1.91 (IH, ddd, J = 3 , 12.6, 15 Hz), 2.26 (IH, 
ddd, 3, 5.4, 14.7 Hz), 2.64-2.73 (IH, m), 3.91-3.93 (IH, m), 4.36 (IH, dd, J二 5.1, 
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6.3 Hz), 4.42-4.46 (IH, m), 4.52 & 4.75 (2H, ABq, J=12 Hz); "C N M R 5 14.7, 25.0, 
27.1, 32.8, 36.9, 72.2，72.4, 80.1, 82.0，109.1, 127.8, 128.0, 128.2, 137.2, 208.8; M S 
(EI) m/z (relative intensity) 290 (M+, 0.001); H R M S calcd for C17H22O4 (MH+) 
291.1591, found 291.1591. 
(17?,25',3jR,5*S)-3-0-Benzyl-4-dehydro-l,2-0-ethylpropylidene-5-methylcyclo-
hexane-l,2,3-triol (108). To a mixture of 3A molecular sieves (0.8 g) and P D C (800 
mg, 1.88 mmol) in dry CH2CI2 (10 m L ) was added a solution of alcohol 98 (300 mg, 
0.94 mmol) in CH2CI2 (10 m L ) in one portion under N2 atmosphere, followed by the 
addition of CH3CO2H (0.1 mL). The mixture was stirred overnight at rt, then filtered 
through a pad of silica gel, and washed with EtOAc. Concentration of the filtrate 
followed by flash chromatography (hexane- Et^O, 2:1) yielded the ketone 108 (252 
mg, 85%) as a white solid: m p 89.5-90.5。C; Rf= 0.30 (hexane-EtzO, 1:1); [opD 二 
+11 (c = 0.5, CHCI3)； IR (KBr) 1726, 1045 cm—i; ^ H N M R 5 0.84-0.92 (6H, m), 1.28 
(3H, d, J= 6.9 Hz), 1.55-1.75 (4H, m), 2.03 (IH, ddd, J= 2.7, 4.2, 15 Hz), 2.21-2.36 
(2H，m), 4.03 (IH, d, J= 4.8 Hz), 4.55 & 4.95 (2H, ABq, 12.9 Hz), 4.51-4.56 (IH, 
m)，4.67 (IH, dd, J= 4.8, 6.9 Hz), 7.29-7.37 (5H, m); '^ C N M R 6 8.4, 8.6, 17.0, 26.6, 
28.7, 31.2, 39.8, 71.6，73.2, 77.8，79.2, 113.6, 127.9, 128.0, 128.4, 137.5, 208.4; M S 
(EI) m/z (relative intensity) 227 ([M-Bn]+, 1.3); H R M S calcd for Q9H26O4 (MH+) 
319.1904, found 319.1907; Anal. Calcd for C19H26O4： C, 71.67; H, 8.23. Found: C, 
71.57; H, 8.22. 
(li?,25',3^,45,55)-3-0-Benzyl-l,2-0-ethylpropylidene-5-methylcyclohexane-
1,2,3,4-tetraol (109). To a solution of ketone 108 (240 mg, 0.755 mmol) in M e O H 
(10 m L ) was added dropwise a solution of NaBH4(57 mg, 1.51 mmol) in H2O (1 m L ) 
at 0 Upon completion (TLC), the reaction was quenched by the addition of 
saturated NH4CI (10 mL), and the aqueous phase was extracted with EtOAc (3x15 
mL). The combined organic layers were washed with brine (2x10 mL), dried over 
MgS04, and filtered. Concentration of the filtrate followed by flash chromatography 
(hexane-EtzO, 2:1) gave alcohol 109 (233 mg, 96%) as a white solid: m p 69.5-70.5 
0.34 (hexane-EtA 2:1); [a^D = +27 (c = 0.3, CHCI3)； IR (KBr) 3537, 1453, 
1069 cm-i; iH N M R 5 0.91 (3H, t, J = 7.8 Hz), 0.98 (3H, t,J= 7.5 Hz), 1.04 (3H, d, J 
=6.9 Hz), 1.26-1.33 (IH, m), 1.56-1.86 (7H, m), 2.83 (IH, d, J二 6.6 Hz), 3.42 (IH, t, 
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J 二 3.3 Hz), 3.89-3.91 (IH, m), 4.08-4.15 (IH, m), 4.33-4.36 (IH, m), 4.71 & 4.84 
(2H, ABq, 12.6 Hz), 7.31-7.42 (5H, m); "C N M R S 8.6, 8.7，17.7, 28.4, 30.9, 31.1, 
31.5, 69.8，70.1, 74.0, 74.5, 75.1, 113.4, 127.7, 127.8, 128.4, 137.7; M S (EI) m/z 
(relative intensity) 321 (M+, 16); H R M S calcd for C19H28O4 (MH+) 321.2060, found 
321.2066; Anal, calcd for C19H28O4： C, 71.22; H, 8.81. Found: C, 71.00; H, 8.75. 
(li?,25;3i?，4S;5*S>3-0-Benzyl-l,2-6>-ethylpropyUdene-4-6^methanesulfonyl-5-
methylcyclohexane-l,2,3,4-tetraol (110). To a solution of alcohol 109 (132 mg, 
0.412 mmol) in dry pyridine (10 m L ) was added MsCl (0.06 m L , 0.824 mmol) and a 
catalytic amount o f D M A P (ca. 5 mg) at 0 The solution was stirred for 24 h at rt. 
Concentration of the solution followed by flash chromatography (hexane-EtzO, 1:1)， 
gave the mesylate 110 (154 mg, 94%) as a colorless oil: Rf= 0.27 (hexane-EtzO, 1:1); 
[afD = +17 (c = 0.4, CHCI3); IR (film) 1344, 1171 cm'^ ^ H N M R 5 0.92 (3H, t, J = 
7.5 Hz), 0.97 (3H, t, / = 7.5 Hz), 1.09 (3H, d, J 二 6.3 Hz), 1.57-1.68 (5H, m), 1.75-
1.80 (2H, m), 3.15 (3H, s), 3.49 (IH, dd, 3，4.5 Hz), 4.11-4.19 (IH, m)，4.39 (IH, 
t, J 二 4.5 Hz), 4.71 & 4.80 (2H, ABq, 12 Hz), 4.95 (IH, brs), 7.31-7.41 (5H, m); 
13C N M R 6 8.6, 8.9, 29.0, 30.9, 31.7, 39.2, 70.8, 72.9, 73.8, 75.4，80.9, 113.8, 127.9, 
128.1, 128.6, 137.2; M S (EI) m/z (relative intensity) 398 (M+, 0.003); H R M S calcd 
for C20H30O6S (MH+) 399.1853, found 399.1838. 
(li?，2i?，3i?，45;55)-3-0-Benzyl-4-6^methylsulfonyl-5-methylcydohexane-l,2，3,4-
tetraol (111). To a solution of the mesylate 110 (130 mg, 0.336 mmol) in CH2CI2 (20 
mL) was added T F A (0.1 ml) and water (0.05 ml) at rt. The solution was stirred for 
24 h at rt and poured into saturated NaHCOs (10 mL). The aqueous organic layer was 
extracted with CH2CI2 (2 x 20 ml). The combined organic extracts were washed with 
brine (2x10 mL), dried over MgS04, and filtered. Concentration of filtrate followed 
by flash chromatography (hexane-EtOAc, 1:2) gave the diol 111 (104 mg, 96%) as a 
colorless oil: R产 0.20 (hexane-EtOAc, 1:3); [a]\ = +17 (c = 0.3, CHCI3)； IR (film) 
3408, 1333, 1173 cm-i; ^ H N M R 6 1.12 (3H, d, J= 6 Hz), 1.62-1.65 (3H, m), 1.89 (IH, 
brs), 3.06 (3H, S), 3.38 (IH, t, J = 4.5 Hz), 3.52 (IH, brs), 4.22 (IH, t, •/二 2.7 Hz), 
4.68 & 4.73 (2H, ABq, J= 11.4 Hz), 4.95 (IH, brs), 7.34-7.38 (5H, m); ^ 'C N M R 5 
17.1, 31.0, 31.1，38.9, 69.5, 69.8, 70.8, 76.0, 83.1, 128.0, 128.2, 128.6，136.8; M S (EI) 
m/z (relative intensity) 330 (M+，27); H R M S calcd for C15H22O6S (MH+) 331.1227, 
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found 331.1228; Anal. Calcd for C15H22O6S: C, 54.53; H, 6.71. Found: C, 54.26; H, 
6.74. 
(3i?，4S;55>3-0-Benzyl-4-0-methaiiesulfoiiyl-5-methyl-l-cyclohexeiie-3，4-diol 
(112). To a solution of the diol 111 (1.84 g, 5.59 mmol) in THF (30 m L ) was added 
l,l'-thiocarbonyldiimidazole (2 g, 11.0 mmol) at rt. The reaction mixture was 
refluxed for 48 h. Concentration of the mixture followed by flash chromatography 
(hexane-EtOAc, 1:1), gave the thiocarbonate as a colorless oil. The thiocarbonate 
was then dissolved in P(0Me)3 (30 mL) at rt and the solution was gently refluxed for 
24 h. The excess ofP(OMe)3 was removed under reduced pressure. The residue was 
purified by flash chromatography (hexane-EtzO, 3:1), to give alkene 112 (1.27 g, 77%) 
as a colorless oil: Rf= 0.22 (hexane-Et^O，5:1); [afD 二 +14 (c = 0.7, CHCI3)； IR (film) 
1344, 1175, 905 cm"^ ; H^ NMR 6 1.13 (3H, d, J = 6.3 Hz), 1.95-2.00 (3H, m), 3.01 
(3H, s), 4.13 (IH, brs), 4.64 & 4.74 (2H, ABq, J - 11.4 Hz), 5.10 (IH, brs), 5.62-5.66 
(IH, m), 5.78-5.79 (IH, m), 7.30-7.40 (5H, m); ^^ C NMR 6 17.8, 29.3, 29.7, 31.3, 
39.0, 71.2，75.1, 81.7, 124.4, 127.9, 128.5, 129.1, 137.5; MS (EI) m/z (relative 
intensity) 297 (IVT, 36); H R M S calcd for C15H20O4S (MH+) 297.1172, found 297.1156; 
Anal. Calcd for Q5H20O4S: C, 60.79; H, 6.80. Found: C，60.47; H, 6.75. 
(15,25,3i?,45,55)-3-0-Benzyl-4-0-methanesulfonyl-5-methylcyclohexane-l,2,3,4-
tetraol (113). To a solution of alkene 112 (47 mg, 0.16 mmol) in acetone-water (4 
m L : 1 m L ) was added N M O (24 mg, 0.32 mmol) with a catalytic amount of OSO4 (ca. 
5 mg) at rt. The mixture was stirred for 48 h and was quenched with saturated 
Na2S203 solution (10 mL). The solution was diluted with EtOAc (30 m L ) and then 
washed with brine (2x5 mL), dried over MgSO*, and filtered. Concentration of the 
filtrate followed by flash chromatography (hexane-EtOAc, 1:2) gave diol 113 (49.4 
mg, 94%) as a colorless oil: Rf= 0.35 (hexane-EtOAc, 1:2); [afD 二 +109 (c = 0.4, 
CHCI3); IR (film) 3449, 1345, 1173 cm—i; NMR 6 1.09 (3H, d , J = 6.9 Hz), 1.57-
1.62 (IH, m), 1.73-1.78 (IH, m), 2.22-2.26 (IH, m), 3.04 (3H, s)，3.71 (IH, dd, J = 
2.4 Hz, 9.9Hz), 3.79 (IH, dd, J= 3, 9.9 Hz), 4.11 (IH, brs), 4.48 & 4.88 (2H, ABq, J 
=10.8 Hz), 5.18 (IH, brs), 7.33-7.39 (5H，m); ^^ C NMR 5 17.1, 28.5, 32.5, 39.1, 68.3, 
70.4, 72.3, 78.4, 83.3, 128.3, 128.4, 128.6, 137.0; M S (EI) m/z (relative intensity) 330 
(M+，4); H R M S calcd for C15H22O6S (MH+) 331.1227, found 331.1215; Anal. Calcd 
for C15H22O6S: C, 54.53; H, 6.71. Found: C, 54.80; H, 6.90. 
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(15;2i?，3jR，45;5�-l，2-Di-t^acetyl-3-6^benzyl-4-0-methanesiilfonyl-5-methylcyclo 
-hexane-l,2,3,4-tetraol (114). To a solution of diol 113 (45.4 mg, 0.138 mmol) in 
dry pyridine (5 m L ) was added AC2O (0.052 mL, 0.55 mmol) and a catalytic amount 
of D M A P (ca. 3 mg) and the solution was stirred for 24 h at rt. Concentration of the 
solution followed by flash chromatography (hexane-EtzO, 1:1) gave diacetate 114 
(55.4 mg, quant.) as a white solid: R产 0.25 (hexane-EtaO, 1:1); [01]〜=+70 (c = 0.9, 
CHCI3); IR (KBr) 1753, 1742, 1346, 1175 cmfi; ^ H N M R 5 1.10 (3H, d,J= 6.9 Hz), 
1.68-1.74 (2H, m), 2.03 (3H, s), 2.08 (3H, s)，2.04-2.15 (IH, m), 3.02 (3H, s)，3.83 
(IH, dd, J-2.7, 10.5 Hz), 4.58 & 4.77 (2H, ABq，J= 11.1 Hz), 5.14-5.19 (2H, m), 
5.38 (IH, dd, J= 3, 6 Hz), 7.27-7.35 (5H, m); "C N M R 5 16.8，20.9, 21.0, 29.2, 31.2， 
39.2, 69.3, 70.8, 73.0, 76.1, 83.8, 127.8, 128.0, 128.5, 137.2, 169.9, 170.1; M S (EI) 
m/z (relative intensity) 414 (M+, 7); H R M S calcd for C19H26O8S (MH+) 415.1438, 
found 415.1418. 
(15',2iJJ,3i?,45',5S)-3-0-Benzyl-l,2-0-isopropylidene-4-0-methanesulfonyl-5-
methyl-cyclohexane-l,2,3,4-tetraol (115). To a solution of diol 113 (387 mg, 1.17 
mmol), 2,2-dimethoxypropane (1 m L ) and a catalytic amount of>-TsOH (ca. 5 mg) 
was dissolved in dry CH2CI2 (10 m L ) under N2 atmosphere. The solution was stirred 
for Ih at rt. The resultant solution was filtered through a pad of silica gel that was 
eluted with EtOAc. Concentration of the eluent followed by flash chromatography 
(hexane-Et20, 1:2) gave the mesylate 115 (402 mg, 93%) as a white solid: Rf= 0.28 
(hexane-Et^O, 2:1); m p 127.0-128.5。C; [oTd = +120 (c = OAS, CHCI3)； IR (KBr) 
1340, 1051 cm-i. N M R 5 1.09 (3H, d,J= 6.6 Hz), 1.35 (3H, s), 1.37 (3H, s), 1.79 
(IH, ddd, J二 4.2, 12.9, 16.8 Hz), 1.94 (IH, brd, J二 4.5 Hz), 2.01-2.09 (IH, m), 3.06 
(3H, s), 3.48 (IH, dd, J二 2.4, 7.8 Hz), 4.17 (IH, dd, J= 5.1, 7.8 Hz), 4.33 (IH, m), 
4.77 (IH, brs), 4.96 (IH, brs), 7.29-7.41 (5H，m); '^ C N M R 6 17.1, 26.3, 28.2, 29.0, 
39.1, 71.9, 74.0, 77.7, 79.0, 84.7, 108.6, 127.9, 128.1, 128.4, 137.4; M S (EI) m/z 
(relative intensity) 370 (M+, 0.001%); H R M S calcd for C i sH^gO sS (MH+) 371.1540， 
found 371.1524; Anal. Calcd for QsHasOsS: C, 58.36; H, 7.07. Found: C, 58.51; H, 
7.14. 
(15;2i?，35;4i?，55>l，2-Di-a"acetyl-4-azido-3-0-benzyl-5-methylcydohexane-l,2，3-
diol (116). To a solution of the mesylate 114 (270 mg, 0.662 mmol) in dry D M F (15 
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mL) was added with LiNj (100 mg). The mixture was heated at 80。C. The mixture 
was diluted with EtOAc (50 mL) and water (50 mL), then was washed with brine (2 x 
30 mL), dried over MgS04, and filtered. Concentration of the filtrate followed by 
flash chromatography (hexane-EtsO, 2:1) gave the azido sugar 116 (224 mg, 95%) as 
a white solid: m p 56.0-57.5。C; Rf= 0.32 (hexane-Et�。，2:1); [a]\ = +137 (c = 0.4, 
CHCI3); IR (KBr) 2099, 1743 cm.i; ^ H N M R 6 1.07 (3H, d, J= 6.3 Hz), 1.29-1.39 (IH, 
m), 1.71-1.78 (IH, m), 1.87 (IH, dt, 3.6, 14.7 Hz), 1.96 (3H, s), 2.10 (3H, s), 
3.01-3.08 (IH, m), 3.74 (IH, t,J= 9.6 Hz), 4.72 & 4.85 (2H, ABq, 11.1 Hz), 4.87 
(IH, dd, J = 3, 9.9 Hz), 5.29-5.32 (IH, m), 7.27-7.35 (5H, m); ^ C^ N M R 6 18.6, 20.8, 
21.0, 30.7, 34.0, 68.9, 70.4, 74.6, 75.4, 80.0, 127.8, 127.8, 128.4, 137.8, 170.0，170.0; 
M S (EI) m/z (relative intensity) 318 ([M-Ac]+, 1.5); H R M S calcd for C18H23O5N3 
(MH+) 362.1711, found 362.1739; Anal. Calcd for C18H23O5N3： C, 59.82; H, 6.41; N, 
11.63. Found: C, 59.93; H, 6.46; N, 11.36. 
(l*S',2i?,3>S',4jR,55)-4-Azido-3-0-benzyl-l,2-0-isopropylidene-5-methylcyclo-
hexane-l,2,3-triol (117). To a solution of the mesylate 115 (402 mg, 1.08 mmol) in 
dry D M F (15 m L ) was added with LiNa (50 mg). The mixture was heated at 80。C for 
6 h. The cooled mixture was diluted with EtOAc (50 m L ) and water (50 mL), then 
was washed with brine (2 x 30 mL), dried over MgSCX, and filtered. Concentration 
of the filtrate followed by flash chromatography (hexane-EtzO, 2:1) gave the 
azidopseudosugar 117 (337 mg, 98%) as a white solid: m p 33.5-35.5 °C; Rf= 0.38 
(hexane-EtA 4:1); ； +230 (c = 0.4, CHCI3)； IR (KBr) 2106, 1045 cm"^ ； ^H 
N M R 5 1.05 (3H, d,J= 6.6 Hz), 1.38 (3H, s), 1.41-1.48 (IH, m), 1.48 (3H, s), 1.73-
1.77 (IH, m), 2.11-2.17 (IH, m), 2.87 (IH, t,J= 1.2 Hz), 3.47 (IH, dd, J = 6.9，10.2 
Hz), 4.11 (IH, t,J= 5.4 Hz), 4.23-4.26 (IH, m), 4.75 & 4.94 (2H, ABq, J=11A Hz), 
7.28-7.45 (5H, m); ^ C^ N M R 5 18.6, 26.3, 28.2, 29.9, 33.1, 69.0, 73.5, 73.7, 81.1, 83.6, 
109.1, 127.7, 128.2, 128.3, 138.1; M S (EI) m/z (relative intensity) 318 (M+, 0.001); 
H R M S calcd for CnH^sOsNs (MH+) 318.1813’ found 318.1814; Anal. Calcd for 
C17H23O3N3: C, 64.33; H, 7.30; N, 13.24. Found: C, 64.38; H, 7.37; N，13.12. 
(15,2J?,35,4i?,55)-4-Aiiiino-l,2-0-isopropylidene-5-methylcyclohexane-l,2,3-triol 
(118). To a solution of the azide 117 (199 mg, 0.63 mmol) in dry THF (5 m L ) and 
liquid NH3 (15 m L ) was added sodium (100 mg, 1.90 mmol) at —78 The solution 
66 
was stirred for 30 min in -78 Solid NH4CI was added to the solution at -78 
After disappearance of the blue color of the mixture, NH3 and solvent were removed 
under reduced pressure to give crude 118. The residue was chromatographed CH3CI-
M e O H , 20:1) to give amine 118 (77 mg, 61%) as a white solid. A single crystal for 
X-ray crystallgraphy was obtained from solvent system (CHzClz-EtOAc, 10:1): m p 
152.0-153.5 Rf= 0.29 (CHsCl-MeOH, 10:1); [a]\ = +105 (c = OA, CHCI3); IR 
(KBr) 3412, 1220, 1032 cm-i; ^H N M R 6 1.02 (3H, d,J= 6.6 Hz), 1.36 (3H, s), 1.36-
1.52 (IH, m), 1.52 (3H, s), 1.62-1.69 (IH, m), 2.21-2.22 (IH, m), 2.19 (IH, t, J= 10.2 
Hz), 3.39 (IH, dd, J二 7.5, 10.2 Hz), 3.91 (IH, dd, J= 5.1, 7.5 Hz), 4.24-4.28 (IH, m); 
"C 17.8，26.3，28.4, 32.1, 33.7, 58.3, 73.7, 77.1, 81.0, 108.7; M S (EI) m/z (relative 
intensity) 201 (M+，l); H R M S calcd for Ci。H丨9O3N (MH+) 202.1438, found 202.1436. 
(15；2 戈 35;4R)-3，4-Di-6^benzyl-5-(benzyloxymethyl)-l-chloro-2-6KAyV-dimethyl-
carbamoyl)cyclohex-5-ene-2,3,4-triol (120). A mixture of diol 67 (270 mg, 0.61 
mmol) and EtaN (0.16 m L , 1.21 mmol) in CH2CI2 (10 m L ) was added phosgene 
iminium chloride (490 mg, 3.03 mmol) under N2. The mixture was gently refluxed 
for 18 h. The cooled mixture was then filtered through a short pad of silica gel and 
was washed with EtOAc (3x15 mL). Concentration of the filtrate followed by flash 
chromatography (hexane-EtsO, 2:1) gave the allylic chloride 120 (285 mg, 88%) as a 
colorless oil: Rf= 0.19 (hexane-Et^O, 3:1); N M R 5 2.93 (3H, s), 2.94 (3H, s), 3.92 
and 4.16 (IH, ABq, J= 12.9 Hz), 4.12 (IH, brd, J二 5.1 Hz), 4.23 (IH, dd, J二 4.8 and 
2.4 Hz), 4.37 & 4.48 (2H, ABq, J = 11.7 Hz), 4.47 & 4.74 (IH, ABq, J = 11.1 Hz), 
4.55 and 4.66 (2H, ABq, J - 12.0 Hz), 5.30 (IH, dd, J = 6.6 and 2.1 Hz), 5.87 (IH, 
brd, J = 2.7 Hz), 7.26-7.35 (15H, m); ^ C^ N M R 5 36.0, 36.5, 54.7, 70.0, 72.0, 72.4, 
73.6, 74.2, 74.4, 75.5, 125.6，127.6, 127.8, 128.0, 128.2, 128.4, 137.1，137.9, 138.0， 
155.5. 
(15,25,31?,4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l-chlorocyclohex-5-ene-
2,3,4-triol (121). To a solution of the carbamate 120 (580 mg, 1.08 mmol) in dry 
toluene (20 m L ) was added dropwise a solution of DIBALH (6.5 m L , 6.51 mmol) 
over 30 min at -40。€：. The solution was stirred for 30 min at 0。C，quenched with 
saturated NH4CI (20 mL) and filtered through a pad of Celite. The filtrate was 
extracted with EtOAc (3 x 30 mL). The combined extracts were washed with brine (2 
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X 20 mL), dried over MgSO*, and filtered. Concentration of the filtrate followed by 
flash chromatography (hexane-EtzO, 4:1) gave the alcohol 121 (360 mg, 75%) as a 
colourless oil: Rf= 0.45 (hexane-EtzO, 3:1); = +16 (c = 0.7, CHCI3)； IR (film) 
3430, 1080 cm-i; 'H N M R 6 3.90 (IH, d,J= 12.6 Hz), 3.98 (IH, dd,J= 2.4，3.6 Hz), 
4.08-4.15 (3H，m)，4.36 (IH, d,J= 12 Hz), 4.46-4.50 (2H, m)，4.54 (IH, d, J = 11.4 
Hz), 4.59-4.71 (3H, m)，5.85 (IH, d, J= 2.4 Hz), 7.23-7.37 (5H, m); ”C N M R 5 58.9， 
70.0, 72.0, 72.5, 72.8, 73.7, 73.8, 77.5, 126.6, 127.6, 127.7，127.9, 128.0, 128.2, 128.4, 
128.5, 136.0，137.7, 137.8，137.9; M S (EI) m/z (relative intensity) 416 (MH+’ 0.3); 
H R M S calcd for C28H29O4CI (MH+) 465.1827, found 465.1809. 
(15,25',35,4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l-chloro-2-0-methoxy-
methylcyclohex-5-ene-2,3,4-triol (122). To a solution of the alcohol 121 (294 mg, 
0.63 mmol) in CH2CI2 (10 m L ) was added dimethoxymethane (1 m L ) under N2 at rt 
followed by the addition of a catalytic amount of P2O5 (ca. 10 mg) into the mixture. 
The mixture was stirred at rt for 15min and was quenched with saturated NaHCOa (10 
mL). The aqueous layer was extracted with CH2CI2 (2 x 10 mL). The combined 
organic extracts were washed with brine (2x10 mL), dried over MgS04, and filtered. 
Concentration of the filtrate followed by flash chromatography (hexane-diethyl ether, 
3:1) gave methoxymethyl ether 122 (291 mg, 90%) as a colorless oil: Rf = 0.33 
(hexane-EtA 5:1); = +27 (c = 0.6, CHCI3)； IR (film) 1106, 1039, 743 cm]; 
N M R 6 3.39 (3H, s), 3.92 (IH, d, 12.9 Hz), 4.00-4.01 (IH, m), 4.11-4.18 (3H，m)， 
4.38 & 4.50 (2H, ABq, J - 12 Hz), 4.54 (IH, d,7= 11.4 Hz), 4.60 & 4.69 (2H, ABq, 
J= 12 Hz), 4.62 (IH, m), 4.71 & 4.76 (2H, ABq, J = 6.9 Hz), 4.71-4.75 (IH, m), 5.85 
(IH, brd, J�二 3 Hz), 7.23-7.35 (15H, m);。C N M R 5 55.8, 70.0, 72.0, 76.6, 96.6, 
127.6, 127.7, 127.7, 127.8, 127.8, 127.9, 128.3, 128.4, 128.4, 138.0, 138.0, 138.1; M S 
(FAB) m/z (relative intensity) 509 (M+, 35); H R M S calcd for C30H33O5CI (MH+) 
509.2090，found 509.2076. 
(15,25,35',4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-l-chloro-2-0-methane-
sulfonylcyclohex-5-ene-2,3,4-triol (123). To a solution of the alcohol 121 (21 mg, 
0.045 mmol) in CH2CI2 (5 m L ) and EtsN (0.012 m L ) was added MsCl (0.01 m L , 
0.089 mmol) at 0。C, and the solution was stirred for 1 h at 0 The solution was 
then diluted with CH2CI2 (15 m L ) and washed with saturated NaHCOs (5 mL). The 
aqueous layer was extracted with CH2CI2 (2x5 mL). The combined organic extracts 
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were washed with brine (2x5 mL), dried over MgS04, and filtered. Concentration of 
the filtrate followed by flash chromatography (hexane-EtsO, 2:1) gave 123 (24 mg, 
97%) as a colorless oil: Rf= 0.33 (hexane-EtsO, 2:1); N M R 6 3.11 (3H, s), 3.89 & 
4.07 (2H, ABq, J = 12.9 Hz), 3.99 (IH, d, «/= 3.9 Hz), 4.24 (IH, dd, J = 2.1 and 4.2 
Hz), 4.36 (2H, d,/= 11.7 Hz), 4.48 (IH, d, 11.7 Hz), 4.57 (IH, d, J = 11.4 Hz), 
4.62 & 4.76 (2H, ABq, J= 12 Hz), 5.03 (IH, dd，J二 2.1 and 7.2 Hz), 5.84-5.85 (IH, 
m), 7.20-7.35 (15H, m); ^ C^ N M R 5 38.4, 54.9, 69.7, 72.1, 73.6, 73.6, 74.0, 75.9, 82.2, 
127.7, 128.1, 128.1, 128.3, 128.5, 128.5, 137.3, 137.8; M S (EI) m/z (relative intensity) 
542 (M+, 0.05); H R M S calcd for C29H31O6SCI (MH+) 543.1620, found 543.1639. 
[(1乂2及，3及,4 及)-3，4-Di-0-benzyl-5-(benzyloxymethyl)-2，3，4-trihydroxy-cyclohex-
5-enyl][(l>S;2i?，35;4i?)-3，4-di-0-benzyl-5-(benzyloxymethyl)-2-t>-(iNyV-dimethyl_ 
carbamoyl)-!,3,4-trihydroxy-cyclohex-5-enyl]amme (126a). A mixture of allylic 
chloride 120 (83 m g , 0.15 mmol), bis(dibenzylideneacetone) palladmm(O) (8.1 mg, 
0.014 mmol) and T M P P (4.6 mg, 0.03 mmol) in CH3CN (2 m L ) was stirred at rt 
under N2 for 1 h. To the clear yellow solution was then added allylic amine 80 (63 
mg, 0.15 mmol) and EtsN (0.1 ml, 0.70 mmol) and was then heated at 45-55 for 12 
h. Concentration of the cooled solution followed by flash chromatography (hexane- ‘, 
acetone, 3:1) gave firstly the diene 127a (29 mg, 38%) and then the secondary amine ‘'卞 
126a (75 mg, 42%) as two colorless oils. Diene 127a: Rf= 0.29.-{h€xane--acetone^ ;6:1); 
iH N M R 5 2.93 (3H, s), 2.94 (3H, s), 4.01 (IH, d, J二 12.9 Hz), 4.23飞fH, d，J= 11.7 
Hz), 4.38 (IH, d , 7 = 6 Hz), 4.40 (IH, d, J = 8.4 Hz), 4.47-4.54 (4H, m), 4.64 (IH, d, 
J= 8.4 Hz), 4.65 (IH, d,J= 9 Hz), 5.98 (IH, d, J = 6.3 Hz), 6.13 (IH, d, J= 6.3 Hz), 
7.24-7.36 (15H, m); ^ C^ N M R 5 36.4, 36.6, 70.1，70.3, 70.7, 71.7, 75.5, 76.4, 112.2, 
122.4, 127.5, 127.7, 128.0，128.2, 128.3，131.9, 138.1, 138.3, 148.3. 
Pseudoaminodisaccharide 126a: Rf 二 0.33 (hexane-acetone, 3:1); N M R 6 2.83 (3H, 
s), 2.88 (3H, s), 3.54 & 3.75 (2H, ABq, J= 8.1 Hz), 3.72 (IH, dd, J= 8.4 and 2.1 Hz), 
3.84 (2H, t, J = 11.7 Hz), 3.97-4.01 (2H, m), 4.07-4.10 (2H, m), 4.10-4.18 (2H, m)，�
4.33 (2H, dd, J= 12.0 and 1.8 Hz), 4.39-4.75 (lOH, m), 5.02 (IH, dd, J = 12 and 1.8 
Hz), 5.81 (2H, brs), 7.26-7.70 (30H, m); ^ 'C N M R 5 35.9, 36.5, 53.1, 55.3, 70.6, 70.7, 
71.3, 71.5, 71.6, 72.3, 72.8, 73.3，73.3, 74.1, 74.3, 74.4, 75.5, 127.4, 127.5, 127.6， 
127.6, 127.7, 127.8, 127.8, 127.9, 128.2, 128.3，128.3，128.3, 128.4, 128.5, 128.6, 
128.9, 131.8, 131.9, 131.9, 132.0, 132.1, 133.2，133.9，134.1, 137.9, 138.1, 138.2, 




carbamoyl)-2,3,4-trihydroxy-cyclohex-5-enyl]amine (126b). A mixture of allylic 
chloride 120 (35 mg, 0.06 mmol), bis(dibenzylideneacetone) palladium (0) (3.7 mg, 
0.006 mmol) and T M P P (1.9 mg, 0.012 mmol) in CH3CN (5 m L ) was stirred at rt 
under N2 for 1 h. To the clear yellow solution was then added allylic amine 65 (26 
mg, 0.06 mmol) and EtsN (0.1 ml, 0.70 mmol) and was heated at 45-55 °C for 12 h. 
Concentration of the cooled solution followed by flash chromatography (hexane-
EtOAc, 1:1) gave firstly the diene 127a (13 mg, 40%) and then the secondary amine 
126b (14 mg, 22%) as two colorless oils. Pseudoaminodisaccharide 126b: Rf= 0.28 
(hexane-EtOAc, 1:1); [a]\ = +45 (c = 0.4, CHCI3); IR (film) 3445, 3019, 1696 cm"^ ； 
iH N M R 5 2.83 (3H, s), 2.88 (3H, s), 3.50 (IH, brt, J= 4.2 Hz), 3.67 (IH, brd, J= 4.2 
Hz), 3.76-3.78 (IH, m)，3.81-3.90 (3H, m)，4.06 (IH, d,J= 5.1 Hz), 4.11-4.23 (4H, 
m), 4.35 & 4.49 (2H, ABq, J= 12 Hz), 4.40 & 4.47 (2H, ABq, J二 12 Hz), 4.46-4.75 
(6H, m)，4.69 & 4.84 (2H, ABq, J=U.l Hz), 5.06 (IH, dd, J = 2.1, 6.6 Hz), 5.79 (IH, 
d,J= 2.7 Hz), 5.86 (IH, d,J= 3.6 Hz), 7.24-7.36 (30H, m); ^ C^ N M R 6 36.4, 36.9, 
54.8, 55.0, 69.7, 71.1，72.1, 72.6，74.0, 74.3, 74.4, 74.5, 74.9, 76.1, 77.4, 79.8, 127.6, 
128.0, 128.1, 128.2, 128.2, 128.5, 128.6, 128.8，135.4, 136.6, 138.6，138.6, 138.7, 
139.0, 156.5; M S (FAB) m/z (relative intensity) 946 (MH+, 19%); H R M S calcd for 
C59H64O9N2 (MH+) 945.4685, found: 945.4680. 
[(l»S',25',3i?,4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-2,3,4-trihydroxy-cyclohex-
5-enyl][(15',2i?,35',4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-2,3,4-trihydroxy-2-
0-methoxymethylcyclohex-5-enyl]amine (126c). A mixture of allylic chloride 122 
(49 mg, 0.097 mmol), bis(dibenzylideneacetone) palladium (0) (5.6 mg, 0.01 mmol) 
and T M P P (3.1 mg, 0.019 mmol) in CH3CN (12 mL) was stirred at rt under N2 for 1 h. 
To the clear solution was then added amine 65 (43 mg, 0.097 mmol) and heated at 45-
55。C for 7 days. Concentration of the cooled solution followed by flash 
chromatography (hexane-EtOAc, 1:1) gave firstly the diene 127b (2mg, 4%) and then 
the secondary amine 126c (33 mg, 37%) as two colorless oils. Diene 127b: Rf= 0.48 
(hexane-EtOAc, 3:1); = -160 (c = 0.75, CHCI3)； IR (film) 1607, 1060 cm ^  ^ H 
N M R 5 3.39 (3H, s)，3.88 (IH, d,J= 12.6 Hz), 4.06-4.17 (3H, m), 4.26 & 4.50 (2H, 
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ABq, 11.7 Hz), 4.36 & 4.40 (2H, ABq, 11.7Hz)，4.58 & 4.59 (2H, ABq, J = 
11.7 Hz), 4.95 & 4.99 (2H, ABq, J二 6.3 Hz), 5.34 (IH, d, J= 6.3 Hz), 6.00 (IH, d, J 
-6.3 Hz), 7.17-7.25 (15H, m); ^ 'C N M R 6 56.4, 70.8, 70.9, 71.1，75.4，75.5, 93.9, 
97.9, 124.2, 127.4, 127.6，127.7, 127.7, 127.9, 128.2, 128.3, 128.3, 138.1, 138.2, 
138.5, 154.2. M S (FAB) m/z (relative intensity) 472 (M+，11); H R M S calcd for 
C30H32O5 (M+) 472.2244，found 472.2235. Pseudoaminodisaccharide 126c: Rf= 0.38 
(hexane-EtOAc, 2:1); [a尸d = +46 {c = 0.9, CHCI3)； IR (film) 3439, 1449, 1066 cm"^ ; 
iH N M R 6 3.35 (3H, s)，3.46 (IH, m)，3.65 (IH, brd, J = 6.3 Hz), 3.71 (IH, dd,J= 6, 
8.4 Hz), 3.81-3.92 (4H, m), 3.97 (IH, dd，J= 2.1, 4.2 Hz), 4.07 (IH, d，J= 5.7 Hz), 
4.11 (IH, d, 4.2 Hz), 4.14-4.23 (2H, m), 4.34 & 4.48 (2H, ABq, J = 12 Hz), 4.41 
& 4.49 (2H, ABq, J=\2 Hz), 4.46-4.61 (3H, m), 4.69 & 4.76 (2H, ABq,J= 11.1 Hz), 
4.65-4.90 (3H, m), 5.82 (IH, brs), 5.94 (IH, brd, 3.6 Hz), 7.22-7.36 (30H, m); ^ 'C 
N M R 6 53:5, 54.0, 55.8, 69.4, 70.6, 70.7, 71.7, 72.2, 73.7, 73.9, 74.1，74.6, 77.0，79.9, 
96.8，126.8, 127.5, 127.6, 127.7, 127.8，128.1, 128.3, 128.3, 128.4, 136.2, 138.1, 
138.2, 138.3, 138.4, 138.6; M S (FAB) m/z (relative intensity) 918 (M+, 21); H R M S 
calcd for C58H63O9N (MH+) 918.4576, found 918.4570. 
[(15',2i?,35,47?,55)-l,2-Di-0-acetyl-l,2,3-trihydroxy-5-methylcyclohexanyl] 
[(15,2J?,35,4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-2,3,4-trihydroxy-2-0-
methoxymethylcyclohex-5-enyl]amme (126d). A mixture of allylic chloride 122 
(128 mg, 0.25 mmol), bis(dibenzylideneacetone) palladium (0) (14 mg, 0.025 mmol) 
and T M P P (8 mg, 0.05 mmol) in CH3CN (12 mL) was stirred at rt under N2 for 1 h. 
To the clear yellow solution was then added amine 63 (51 mg, 0.21 mmol) and heated 
at 45-55 °C for 7 days. Concentration of the cooled solution followed by flash 
chromatography (hexane-EtOAc, 1:1) gave firstly the diene 127b (5 mg, 4%) and 
then the secondary amine 126d (51 mg, 28%) as two colorless oils. 
Pseudoaminodisaccharide 126d: R产 0.37 (hexane-EtOAc, 1:1); [0]〜=+17 (c = 0.63， 
CHCI3)； IR (film) 3445, 2920, 2855, 1738, 1249，1101, 1033 cm—i; ^ H N M R 5 1.06 
(3H, d，J二 6.3 Hz), 1.36-1.46 (IH, m), 1.60-1.70 (IH, m), 1.86 (IH, dt，J= 3.6, 14.7 
Hz), 2.07 (6H，brs), 2.22 (IH, t, J = 9.3 Hz), 3.41 (3H, s), 3.61-3.68 (2H, m)，3.85-
3.90 (2H, m), 3.95 (IH, dd, J = 2.4, 4.5 Hz), 4.06-4.16 (2H, m), 4.37 & 4.49 (2H, 
ABq, 11.7Hz), 4.50 & 4.61 (2H, ABq, 11.4 Hz), 4.55 & 4.66 (2H, ABq, J = 
12 Hz), 4.73 (2H, brs), 4.78 (IH, dd, J = 3, 10.2 Hz), 5.34-5.36 (IH, m)，5.81 (IH, 
brs), 7.23-7.33 (15H, m); ^ 'C N M R 5 18.7, 21.0, 30.9, 35.5, 51.1, 55.7, 56.7, 67.7, 
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69.0, 70.5, 71.7, 72.2, 73.6, 73.9, 74.7, 96.4, 127.5, 127.6, 127.6, 127.7, 127.8, 128.2, 
128.3, 128.4, 138.1, 138.2, 138.3, 170.1, 170.6; M S (FAB) m/z (relative intensity) 
718 (M+, 20); H R M S calcd for C4,H5iOioN (MH+) 718.3586, found 718.3595. 
[(LS;2i?，35;4R，55>l，2，3-Trihydroxy-l,2-^Msopropylidene-5-methylcyclohexanyl] 
[(15',2i?,35',4/?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-2,3,4-trihydroxy-2-0-
methoxymethylcyclohex-5-enyl]ainine (126e). A mixture of allylic chloride 122 
(21.8 mg, 0.043 mmol), bis(dibenzylideneacetone) palladium (0) (2.5 mg, 0.004 
mmol) and T M P P (1.4 mg, 0.009 mmol) in CH3CN (1 m L ) was stirred at rt under N2 
for 1 h. To the clear yellow solution was then added amine 118 (8.6 mg, 0.043 mmol) 
and heated at 45-55 °C for 7 days. Concentration of the cooled solution followed by 
flash chromatography (hexane-EtOAc, 1:1) gave firstly the diene 127b (1 mg, 2%) 
and then the secondary amine 126e (10 mg, 33%) as two colorless oils. 
Pseudoaminodisaccharide 126e: Rf= 0.35 (hexane-EtOAc, 1:1); [a]\ = +39 (c = 1.1, 
CHCI3); IR (film) 3429, 1034 cm"^ ; ^ H N M R 6 1.05 (3H, d, J二 6.3 Hz), 1.36 (3H, s), 
I.43-1.58 (IH, m), 1.51 (3H, s), 1.59-1.66 (IH, m), 2.05 (IH, t, J= 9.9 Hz), 2.17 (IH, 
brd, J = 14.4 Hz), 3.36 (IH, dd, 8.1，9.6 Hz), 3.39 (3H，s), 3.61 (IH, brd，6.9 
Hz), 3.86-3.96 (4H, m), 4.07-4.16 (2H, m)，4.25 (IH, brs), 4.37 & 4.48 (2H, ABq, J = 
II.1 Hz), 4.50-4.69 (4H, m), 4.69 & 4.71 (2H, ABq, J= 9.9 Hz), 5.79 (IH, brs), 7.23-
7.35 (15H，m); ^^C N M R 5 18.7, 21.0, 30.9, 35.5, 51.1, 55.7, 56.7, 67.7, 69.0, 70.5, 
71.7, 72.2, 73.6, 73.9, 74.7, 96.4, 127.5, 127.6, 127.6, 127.7, 127.8, 128.2, 128.3, 
128.4，138.1，138.2, 138.3, 170.1, 170.6; M S (FAB) m/z (relative intensity) 674 (M+, 
55); H R M S calcd for CagHsiO^N (MH+) 674.3688, found 674.3674. 
[(15',25,3i?,4i?)-3,4-Di-0-benzyl-5-(benzyloxymethyl)-2,3,4-trihydroxy-cyclohex-
5-enyl][(15,2i?,35',4i?)-2,3,4-trihydroxy-5-(hydroxymethyl)-2,3:4,6-di-0-
isopropylidene-cyclohex-5-enyl]ainine (131). A mixture of allylic chloride 125 
(12.5 mg, 0.046 mmol), amine 65 (20.3 mg, 0.046 mmol), bis(dibenzylideneacetone) 
palladium (0) (2.6 mg, 0.005 mmol) and T M P P (1.5 mg, 0.009 mmol) in CH3CN (1 
m L ) was stirred at rt for 30 min under N2. The resultant clear yellow solution was 
stirred for a ftirther 24 h at rt. Concentration of the solution followed by flash 
chromatography (hexane-EtaO, 1:2) gave the secondary amine 131 (22 mg, 71%) as a 
colorless oil: Rf= OA (hexane-EtOAc, 1:2); [a]\ = +34 (c = 1, CHCI3); IR (film) 
3459,1212,1064 cm'^ ; ^ H N M R 5 1.33 (3H, s), 1.44 (3H, s), 1.46 (3H, s), 1.50 (3H, s), 
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3.36-3.38 (IH, m)，3.56 (IH, brs), 3.77 (IH, dd, J 二 5.4, 7.8 Hz), 3.91-3.99 (3H, m), 
4.08 (IH, d, J = 5.1 Hz), 4.19-4.25 (2H, m), 4.29 (2H, brs), 4.35 (IH, brs), 4.42 & 
4.50 (2H, ABq, J = 12 Hz), 4.58 & 4.76 (2H, ABq, J = 11.1 Hz), 4.69 & 4.89 (2H, 
ABq, J = 11.4 Hz), 5.37 (IH, brs), 5.98 (IH, d, 3.3 Hz), 7.24-7.36 (15H, m); ^ C^ 
N M R 6 21.9, 24.7, 26.7, 27.2, 53.4, 56.5, 61.2, 68.6, 70.6, 71.3, 72.2, 73.6，74.3, 76.6, 
78.4, 79.2, 99.7, 109.6, 121.1, 126.4, 127.6, 127.7, 127.7, 127.8, 127.9, 128.1, 128.3, 
128.4, 128.4, 134.4, 136.0, 137.9, 138.1, 138.5; M S (FAB) m/z (relative intensity) 
684 (M+，47); H R M S calcd for C41H49O8N (MH+) 684.3531, found 684.3515. 
[(15,2i?,35',4if,55)-l,2,3-Trmydroxy-l,2-0-isopropylidene-5-methylcyclohexanyl] 
[(15,2i?,35',47?)-2,3,4-trihydroxy-5-(hydroxymethyl)-2,3:4,6-di-0-isopropylidene-
cyclohex-5-enyl]amine (132). A mixture of allylic chloride 125 (57.4 mg, 0.21 
mmol), amine 118 (42.1 mg, 0.21 mmol), bis(dibenzylideneacetone) palladium (0) 
(12 mg, 0.021 mmol) and T M P P (6.8 mg, 0.042 mmol) in CH3CN (1 m L ) was stirred 
for 30 min at rt under N2. The resultant clear yellow solution was stirred for a further 
24 h at rt. Concentration of the solution followed by flash chromatography (hexane-
Et20, 1:1) gave the secondary amine 132 (53 mg, 57%) as a colorless oil: Rf = 0.33 
(hexane-EtOAc, 1:2); [a^D = +66 (c 二 0.38, CHCI3)； IR (film) 3457, 1218, 1054 cm"^ ； 
iH N M R (Ceiie) 6 (benzene) 0.87 (3H, d, J二 6.6 Hz), 0.91-1.13 (IH, m)，1.19 (3H’ s), 
1.31 (3H, s), 1.34 (3H，s), 1.43 (3H, s), 1.47 (3H, s)，1.53 (3H, s), 1.57-1.68 (IH, m), 
1.97 (IH, t, J= 10.2 Hz), 1.97-2.03 (IH, m), 3.37-3.39 (IH, m), 3.56 (IH, dd, J= 6.9, 
9.9 Hz), 3.78 (IH, t, J= 7.5 Hz), 3.94-4.04 (IH, m), 4.10 (2H, brs), 4.30 (IH, dd, J = 
4.2, 7.5 Hz), 4.49 (IH, brs), 5.13 (IH, brs); "C N M R 6 19.0, 21.8, 24.9, 26.5, 27.1, 
27.4, 28.7, 30.2, 31.5, 34.6，58.2, 61.6, 64.9，71.2, 73.8，81.4, 99.7, 108.5, 109.1， 
122.9, 127.7，128.0, 128.3, 134.7; M S (FAB) m/z (relative intensity) 440 (M+, 83); 
H R M S calcd for C23H37O7N (MH+) 440.2644, found 440.2615. 
[(15,25',35',4i?,55)-l,2,3-Tri-0-acetyl-l,2,3-trihydroxy-5-methylcyclohexanyl] 
[(15,2i?,35',4i?)-5-(acetoxymethyl)-2,3,4-tri-0-acetyl-2,3,4-trihydroxycyclohex-5-
enyl] amine (133). To a solution of the amine 132 (41 mg, 0.093 mmol) in CH2CI2 (5 
mL) was added T F A (0.05 m L ) and water (0.02 m L ) at rt. The resultant solution was 
stirred for 24 h at rt and then concentrated to give crude product. The crude product 
was dissolved in pyridine (5 m L ) and then acetic anhydride (1 m L ) and a catalytic 
amount of D M A P were added. The solution was stirred for 24 h at rt. Concentration 
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of the solution followed by flash chromatography (hexane- EtOAc, 1:1) gave amine 
133 (45 mg, 80%) as a colorless oil. Rf= 0.27 (hexane-EtOAc, 1:1);[“]〜=+13 (c = 
0.4，CHCI3)； IR (film) 1743, 1230，1046 cm"^; ^ H N M R (CsH^ 5 1.09 (3H, d,J= 6.3 
Hz), 1.34-1.43 (IH, m), 1.83-1.95 (IH, m), 2.00 (3H, s), 2.04 (3H, s), 2.04 (3H, s)， 
2.07 (3H, s), 2.08 (3H, s), 2.09 (3H, s), 2.11 (3H, s), 2.11-2.32 (IH, m), 2.47 (IH, t, J 
=10.2 Hz), 3.55 (IH, s), 4.43 & 4.60 (2H, ABq, J = 13.2 Hz), 4.83 (IH, dd, 3, 
10.5 Hz), 4.94 (IH, dd, J二 2.1, 6 Hz), 5.23 (IH, t, 10.2 Hz), 5.29-5.31 (2H, m)， 
5.35 (IH, dd, J - 2.1，5.4 Hz), 5.50 (IH, d, 5.4 Hz), 5.87 (IH, d, 2.7 Hz); ^ C^ 
N M R 6 18.6, 20.7，20.8, 20.9, 21.0, 21.1, 31.4, 35.0, 53.4, 62.8, 63.6, 68.0, 68.8, 69.4, 
72.5, 73.1，73.5, 129.4, 130.7, 169.6, 170.1, 170.2, 170.4, 170.5, 170.6; M S (FAB) 
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Appendix 
List of spectra 
I. X-ray crystallographic structure and data 
I-l amine 63 
I-2 amine 118 
I. NMR data of Pseudoaminodisaccharides 
II-1 Pseudoaminodisaccharide 126b 
II-2 Pseudoaminodisaccharide 126c 
II-3 Pseudoaminodisaccharide 126d 
II-4 Pseudoaminodisaccharide 126e 
II-5 Pseudoaminodisaccharide 131 
11-6 Pseudoaminodisaccharide 132 





















































































X-ray crystallographic data of amine 118 
T a b l e 1 . C r y s t a l d a t a a n d s t r u c t u r e r e f i n e m e n t f o r L C C 5 8 . 
I d e n t i f i c a t i o n c o d e p 2 1 
E m p i r i c a l f o r m u l a C ^ ^ H ^ ^ N O ^ 
F o r m u l a w e i g h t 2 4 5 .27 
T e m p e r a t u r e 2 9 3 ( 2 ) K 
W a v e l e n g t h 0 . 7 1 0 7 3 A 
C r y s t a l s y s t e m M o n o l c i n i c 
S p a c e g r o u p 
• o 
U n i t c e l l d i m e n s i o n s a = 7 . 9 6 4 6 ( 7 ) A a l p h a = 90 
b = 9 . 4 6 4 0 (8) A b e t a = 9 0 . 0 0 0 ( 2 )。 
c = 1 7 . 3 7 6 9 ( 1 5 ) A g a m m a = 9 0 ° 
V o l u m e , Z 1 3 0 9 . 8 ( 2 ) A ^ , 4 
D e n s i t y ( c a l c u l a t e d ) 1 . 2 4 4 M g / m ^ 
- 1 
A b s o r p t i o n c o e f f i c i e n t 0 . 0 9 8 m m 
F (000) 5 2 8 
C r y s t a l s i z e 0 . 7 0 x 0 . 3 8 x 0 . 3 4 m m 
o 
e r a n g e f o r d a t a c o l l e c t i o n 1 . 1 7 to 2 8 . 0 1 
L i m i t i n g i n d i c e s - 1 0 s h < 1 0 , - 1 2 s k s 9, - 2 2 s I < 22 
R e f l e c t i o n s c o l l e c t e d 8 7 7 7 
I n d e p e n d e n t r e f l e c t i o n s 4 7 3 3 (R. = 0 . 0 2 3 4 ) 
i n t 
C o m p l e t e n e s s to 6 = 2 8 . 0 1° 9 9 . 3 % 
A b s o r p t i o n c o r r e c t i o n E m p i r i c a l 
M a x . a n d m i n . t r a n s m i s s i o n 1 . 0 0 0 0 a n d 0.7 73 9 
2 
R e f i n e m e n t m e t h o d F u l l - m a t r i x l e a s t - s q u a r e s o n F 
D a t a / r e s t r a i n t s / p a r a m e t e r s 4 7 3 3 / 1 / 3 6 8 
2 
G o o d n e s s - o f - f i t o n F 1 . 0 1 5 
F i n a l R i n d i c e s [工>2ff(I)] R 1 = 0 . 0 5 2 9 , w R 2 = 0 . 1 3 4 1 
R i n d i c e s (all d a t a ) R l = 0 . 0 6 7 7 , w R 2 = 0 . 1 4 4 9 
A b s o l u t e s t r u c t u r e p a r a m e t e r 0 . 4 ( 1 2 ) 
E x t i n c t i o n c o e f f i c i e n t 0 . 0 0 0 (2) 
X-ray crystallographic data of amine 118 
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T a b l e 2 . A t o m i c c o o r d i n a t e s [ x 10 ] a n d e q u i v a l e n t i s o t r o p i c 
• 2 3 
d i s p l a c e m e n t p a r a m e t e r s [A x 10 ] f o r L C C 5 8 . U ( e q ) i s d e f i n e d 
a s o n e t h i r d of t h e t r a c e of t h e o r t h o g o n a l ! z e d U ^ ^ t e n s o r . 
X y z U ( e q ) 
N ( 2 1 ) 4 0 5 8 (3) 7 1 8 0 ( 3 ) 3 2 1 3 ( 1 ) 4 6 ( 1 ) 
C ( l ) 8 7 5 3 (3) 9 8 3 6 (3) 2 2 3 4 (2) 34 (1) 
C ( 2 ) 7 3 4 6 (3) 9 5 3 1 (3) 2 7 9 4 (2) 33 (1) 
C { 3 ) 6 9 3 8 (3) 1 0 8 1 2 (3) 3 2 8 2 (1) 32 (1) 
C ( 4 ) 8 4 7 3 (3) 1 1 4 7 2 (3) 3 6 7 3 (2) 3 3 ( 1 ) 
C ( 5 ) 9 8 9 3 ( 4 ) 1 1 6 8 0 ( 3 ) 3 1 0 8 ( 2 ) 3 6 ( 1 ) 
C ( 6 ) 1 0 3 3 3 (3) 1 0 3 3 5 (3) 2 6 5 6 (2) 34 (1) 
C ( 7 ) 4 5 7 8 (4) 1 1 2 4 7 (4) 4 1 0 9 (2) 4 6 ( 1 ) 
C ( 8 ) 3 5 4 1 ( 5 ) 1 0 5 7 4 ( 6 ) 4 7 2 7 ( 3 ) 7 6 ( 1 ) 
C ( 9 ) 8 6 0 9 ( 4 ) 1 0 8 1 1 ( 4 ) 5 0 0 0 ( 2 ) 4 6 ( 1 ) 
C ( 1 0 ) 9 1 8 9 ( 5 ) 9 6 8 2 ( 5 ) 5 5 4 5 ( 2 ) 6 2 ( 1 ) 
C ( l l ) 1 1 8 0 5 ( 4 ) 1 0 6 0 5 ( 4 ) 2 1 1 3 ( 2 ) 5 1 ( 1 ) 
0 ( 1 ) 5 8 9 6 (3) 9 1 3 5 (3) 2 3 6 4 (1) 4 8 (1) 
0 ( 2 ) 5 7 6 5 (2) 1 0 3 3 8 (2) 3 8 6 3 ( 1 ) 4 2 ( 1 ) 
0 ( 3 ) 4 3 9 7 (4) 1 2 3 9 9 (3) 3 8 5 1 (2) 74 (1) 
0 ( 4 ) 9 0 5 5 (2) 1 0 5 1 5 (2) 4 2 7 3 (1) 38 (1) 
0 ( 5 ) 7 8 1 5 (4) 1 1 8 3 0 (4) 5 1 8 0 (2) 78 (1) 
N ( l ) 9 0 5 7 (3) 8 5 4 6 (3) 1 7 8 6 (2) 47 (1) 
0 ( 2 1 ) 8 9 8 ( 3 ) 6 5 9 3 ( 3 ) 2 6 3 5 ( 1 ) 4 8 ( 1 ) 
0 ( 2 2 ) 7 6 3 (2) 5 3 8 6 (2) 1 1 3 4 (1) 4 1 (1) 
0 ( 2 3 ) - 6 0 7 (4) 3 3 3 3 (3) 1 1 4 9 (2) 75 (1) 
0 ( 2 4 ) 4 0 5 0 ( 2 ) 5 2 0 6 ( 2 ) 7 2 8 ( 1 ) 3 8 ( 1 ) 
0 ( 2 5 ) 2 8 0 8 (4) 3 8 8 7 (4) - 1 7 9 (2) 7 6 ( 1 ) 
C ( 2 1 ) 3 7 5 7 (3) 5 8 9 2 (3) 2767 (2) 34 (1) 
C ( 2 2 ) 2 3 3 4 (3) 6 2 0 1 (3) 2 2 0 2 (2) 33 (1) 
C ( 2 3 ) 1 9 4 5 (3) 4 9 1 0 (3) 1 7 1 4 (1) 3 1 (1) 
C ( 2 4 ) 3 4 6 0 (3) 4 2 5 2 (3) 1 3 2 4 (2) 33 (1) 
C ( 2 5 ) 4 8 9 5 (4) 4 0 4 1 (3) 1 8 9 5 (2) 36 (1) 
C ( 2 6 ) 5 3 2 6 (3) 5 3 8 3 (3) 2 3 4 2 (2) 35 (1) 
C ( 2 7 ) -423 (4) 4 4 8 1 (4) 893 (2) 4 5 (1) 
C { 2 8 ) - 1 4 6 8 (5) 5 1 6 0 (6) 2 7 2 (2) 75 (1) 
C (29) 3 6 1 0 (4) 4 9 2 0 (4) -4 (2) 46 (1) 
C ( 3 0 ) 4 1 9 0 (5) 6 0 2 9 (5) - 5 4 6 (2) 6 2 ( 1 ) 
C ( 3 1 ) 6 8 0 4 (4) 5 1 1 3 (4) 2 8 9 0 (2) 5 0 ( 1 ) 
X-ray crystallographic data of amine 118 
T a b l e 3 . B o n d l e n g t h s [A] a n d a n g l e s f o r L C C 5 8 . 
N ( 2 1 ) - C ( 2 1 ) 1.464 (4) C ( l ) - N ( l ) 1 . 4 6 8 ( 4 ) 
C ( l ) - C ( 2 ) 1 . 5 1 2 ( 4 ) C ( l ) -C(6) 1 . 5 3 2 (4) 
C(2)-0(1) 1.426(3) C(2)-C(3) 1.515(4) 
C(3)-0{2) 1.447(3) C(3)-C(4) 1.532(4) 
C(4)-0(4) 1.456(3) C(4)-C{5) 1.510(4) 
C ( 5 ) - C ( 6 ) 1 . 5 3 6 ( 4 ) C ( 6 ) - C ( l l ) 1 . 5 2 7 ( 4 ) 
C ( 7 ) - 0 ( 3 ) 1 . 1 8 8 ( 5 ) C ( 7 ) - 0 ( 2 ) 1 . 3 4 8 ( 4 ) 
C ( 7 ) - C ( 8 ) 1 . 4 9 7 ( 5 ) C ( 9 ) - 0 ( 5 ) 1 . 1 9 4 ( 4 ) 
C ( 9 ) - 0 ( 4 ) 1 . 3 4 2 ( 4 ) C ( 9 ) - C ( I O ) 1 . 5 0 0 ( 5 ) 
0 ( 2 1 ) - C ( 2 2 ) 1 . 4 1 8 ( 3 ) 0 ( 2 2 ) - C ( 2 7 ) 1 . 3 4 2 ( 4 ) 
0(22)-C{23) 1.450(3) 0(23) - C { 2 7 ) 1.183(4) 
0(24)-C(29) 1.346(3) 0(24) - C ( 2 4 ) 1.452(3) 
0 ( 2 5 ) - C ( 2 9 ) 1 . 2 0 6 (4) C ( 2 1 ) _ C ( 2 2 ) 1 . 5 2 7 (4) 
C ( 2 1 ) - C ( 2 6 ) 1 . 5 2 9 (4) C ( 2 2 ) - C ( 2 3 ) 1 . 5 1 9 ( 4 ) 
.C(23)-C(24) 1.518(4) C ( 2 4 ) - C ( 2 5 ) 1.527(4) 
C ( 2 5 ) - C ( 2 6 ) 1 . 5 2 8 (4) C ( 2 6 ) - C ( 3 1 ) 1 . 5 3 6 ( 4 ) 
C ( 2 7 ) - C ( 2 8 ) 1 . 5 0 7 ( 5 ) C ( 2 9 ) - C ( 3 0 ) 1 . 4 8 5 ( 5 ) 
N ( l ) - C ( l ) - C ( 2 ) 1 0 7 . 8 ( 2 ) N ( l ) - C ( l ) -C(6) 112.0.(2) 
C ( 2 ) - C ( l ) - C ( 6 ) 1 1 1 . 0 ( 2 ) 0 ( 1 ) - C ( 2 ) -C(l) 1 0 8 . 2 ( 2 ) 
0 ( 1 ) _ C ( 2 ) _ C ( 3 ) 1 0 9 . 3 ( 2 ) C (1) -C (2) _C (3) 1 1 1 . 5 ( 2 ) 
0 ( 2 ) - C ( 3 ) - C ( 2 ) 106.3 (2) 0 ( 2 ) - C ( 3 ) -C(4) 1 0 9 . 4 ( 2 ) 
C ( 2 ) - C ( 3 ) - C ( 4 ) 1 1 3 . 8 ( 2 ) 0 ( 4 ) - C ( 4 ) -C(5) 1 0 8 . 0 ( 2 ) 
0 ( 4 ) - C ( 4 ) - C ( 3 ) 1 0 8 . 6 ( 2 ) C ( 5 ) - C ( 4 ) - C ( 3 ) 1 1 1 . 3 ( 2 ) 
C ( 4 ) - C ( 5 ) - C ( 6 ) 1 1 3 . 3 ( 2 ) C ( l l ) - C ( 6 ) -C(l) 1 1 2 . 7 ( 2 ) 
C ( l l ) - C ( 6 ) - C ( 5 ) 1 1 0 . 6 ( 3 ) C ( l ) - C ( 6 ) - C ( 5 ) 1 0 8 - 3 ( 2 ) 
0 ( 3 ) - C ( 7 ) - 0 ( 2 ) 1 2 3 . 4 ( 3 ) 0 ( 3 ) - C ( 7 ) -C(8) 1 2 6 . 4 ( 3 ) 
0 ( 2 ) - C ( 7 ) - C ( 8 ) 1 1 0 . 1 ( 3 ) 0 ( 5 ) - C ( 9 ) -0(4) 1 2 3 . 7 ( 3 ) 
0 ( 5 ) - C ( 9 ) - C ( I O ) 1 2 5 . 0 ( 3 ) 0 ( 4 ) - C ( 9 ) - C ( I O ) 1 1 1 . 3 ( 3 ) 
C ( 7 ) - 0 ( 2 ) - C ( 3 ) 1 1 8 . 5 (2) C ( 9 ) - 0 ( 4 ) -C(4) 1 1 7 . 4 ( 2 ) 
C ( 2 7 ) - 0 ( 2 2 ) _ C ( 2 3 ) 1 1 8 . 4 ( 2 ) C ( 2 9 ) - 0 ( 2 4 ) - C ( 2 4 ) 1 1 7 . 7 (2) 
N ( 2 1 ) - C ( 2 1 ) - C ( 2 2 ) 1 0 7 . 6 (2) N ( 2 1 ) - C (21) _C (26) 112.6 (2) 
C ( 2 2 ) - C ( 2 1 ) - C ( 2 6 ) 1 1 0 . 9 ( 2 ) 0 ( 2 1 ) - C ( 2 2 ) - C ( 2 3 ) 1 1 0 . 0 ( 2 ) 
0 ( 2 1 ) - C ( 2 2 ) _ C ( 2 1 ) 1 0 7 . 9 ( 2 ) C ( 2 3 ) _ C ( 2 2 ) _ C ( 2 1 ) 1 1 0 . 9 (2) 
0 ( 2 2 ) - C ( 2 3 ) - C ( 2 4 ) 109.4 (2) 0 ( 2 2 ) _ C ( 2 3 ) - C ( 2 2 ) 1 0 5 . 7 (2) 
C ( 2 4 ) _ C ( 2 3 ) - C ( 2 2 ) 1 1 4 . 6 ( 2 ) 0 ( 2 4 ) - C ( 2 4 ) - C ( 2 3 ) 1 0 8 . 7 (2 ) 
0 ( 2 4 ) - C ( 2 4 ) - C ( 2 5 ) 107.7 (2) C ( 2 3 ) - C ( 2 4 ) _ C ( 2 5 ) 1 1 1 . 0 (2) 
C ( 2 4 ) - C ( 2 5 ) _ C ( 2 6 ) 1 1 2 . 9 ( 2 ) C ( 2 5 ) - C ( 2 6 ) - C ( 2 1 ) 10 8 . 9 (2) 
C ( 2 5 ) - C ( 2 6 ) - C { 3 1 ) 110.4 (3) C ( 2 1 ) - C ( 2 6 ) - C ( 3 1 ) 1 1 2 . 3 (2) 
0 ( 2 3 ) - C ( 2 7 ) - 0 ( 2 2 ) 1 2 3 . 8 ( 3 ) 0 ( 2 3 ) - C { 2 7 ) - C ( 2 8 ) 1 2 6 . 3 (3) 
0 ( 2 2 ) - C { 2 7 ) - C ( 2 8 ) 1 0 9 . 9 ( 3 ) O ( 2 5 ) - C ( 2 9 ) - 0 ( 2 4 ) 1 2 2 . 6 ( 3 ) 
0 ( 2 5 ) - C ( 2 9 ) - C ( 3 0 ) 1 2 5 . 3 ( 3 ) O ( 2 4 ) - C ( 2 9 ) - C ( 3 0 ) . 1 1 2 . 1 ( 3 ) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d to g e n e r a t e e q u i v a l e n t a t o m s : 
X-ray crystallographic data of amine 118 
• 2 3 
T a b l e 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s [A x 10 ] f o r L C C 5 8 . 
T h e a n i s o t r o p i c d i s p l a c e m e n t f a c t o r e x p o n e n t t a k e s t h e f o r m : 
- 271"2 [ ( h a * ) ^ U + ... + 2 h k a * b * U ] 
J - 1 丄 2 
U l l U 2 2 U3 3 U 2 3 U 1 3 U 1 2 
N ( 2 1 ) 4 9 (2) 47 (2) 43 (1) - 9 ( 1 ) -3 (1) -5 (1) 
C ( l ) 36 (1) 33 (1) 32 (1) 2 (1) - 1 (1) 4 (1) 
C ( 2 ) 33 (1) 30 (1) 36 (1) 4 (1) -5 (1) 0 (1) 
C ( 3 ) 28 (1) 33 (1) 34 (1) 6 ( 1 ) 1 ( 1 ) 2 ( 1 ) 
C (4) 3 6 (1) 27 (1) 35 (1) 0 ( 1 ) - 1 (1) 2 ( 1 ) 
C ( 5 ) 33 (1) 30 (2) 45 (2) -1 (1) 1 (1) - 4 (1) 
C ( 6 ) 3 1 (1) 34 (2) 38 (1) 5 ( 1 ) 0 (1) 4 (1) 
C ( 7 ) 3 1 ( 2 ) 5 9 ( 2 ) 4 7 ( 2 ) 2 ( 2 ) 4 ( 1 ) 4 ( 1 ) 
C ( 8 ) 5 7 ( 2 ) 95 (4) 7 5 ( 2 ) 5 (2) 2 9 (2) -2 (2) 
C ( 9 ) 4 8 ( 2 ) 50 (2) 3 9 ( 2 ) 0 (1) 3 (1) - 1 ( 2 ) 
C ( 1 0 ) 6 3 ( 2 ) 77 (3) 4 7 ( 2 ) 16 (2) 4 (2) 1 0 ( 2 ) 
C ( l l ) 4 1 (2) 56 (2) 57 (2) - 1 (2) 1 1 (1) - 1 (2) 
0 ( 1 ) 39 (1) 57 (2) 48 (1) - 1 ( 1 ) _7 (1) - 1 2 ( 1 ) 
0 ( 2 ) 34 (1) 45 (1) 46 (1) 5 (1) 8 (1) -2 (1) 
0 ( 3 ) 6 3 ( 2 ) 6 6 ( 2 ) 94 (2) 13 (2) 29 (1) 2 8 (2) 
0 ( 4 ) 3 9 ( 1 ) 38 (1) 36 (1) 1 (1) -2 (1) 7 (1) 
0 ( 5 ) 1 1 6 (2) 73 (2) 45 (1) -3 (1) 18 (1) 3 6 ( 2 ) 
N ( l ) 5 0 ( 2 ) 47 (2) 4 5 ( 1 ) - 1 0 ( 1 ) 3 ( 1 ) 3 (1) 
0 ( 2 1 ) 3 8 ( 1 ) 5 9 ( 2 ) 4 6 ( 1 ) - 3 ( 1 ) 8 ( 1 ) 1 2 ( 1 ) 
0 ( 2 2 ) 3 5 ( 1 ) 4 3 ( 1 ) 4 6 ( 1 ) 4 ( 1 ) - 9 ( 1 ) 2 ( 1 ) 
0 ( 2 3 ) 6 3 ( 2 ) 69 (2) 92 (2) 12 (2) - 3 0 (2) -29 (2) 
0 ( 2 4 ) 39 (1) 39 (1) 35 (1) 1 ( 1 ) 2 (1) -7 (1) 
0 ( 2 5 ) 1 0 9 (2) 72 (2) 48 (1) -4 (1) -17 (1) - 3 6 (2) 
C ( 2 1 ) 36 (1) 33 (1) 32 (1) 3 (1) 0 (1) - 6 ( 1 ) 
C ( 2 2 ) 2 9 ( 1 ) 33 (1) 37 (1) 4 (1) 4 (1) 2 (1) 
C ( 2 3 ) 28 (1) 32 (1) 33 (1) 6 ( 1 ) 0 ( 1 ) - 3 ( 1 ) 
C (24) 3 7 ( 1 ) 28 (1) 34 (1) -2 (1) 0 (1) -2 (1) 
C ( 2 5 ) 33 (1) 33 (2) 42 (2) 2 (1) - 1 (1) 5 (1) 
C ( 2 6 ) 32 (1) 34 (2) 38 (1) 6 (1) - 2 ( 1 ) - 5 ( 1 ) 
C (27) 3 2 ( 2 ) 58 (2) 4 6 ( 2 ) 1 ( 1 ) - 5 ( 1 ) - 5 ( 1 ) 
C ( 2 8 ) 5 7 ( 2 ) 9 9 ( 4 ) 70 (2) 3 (2) -28 (2) 8 (2) 
C ( 2 9 ) 4 5 ( 2 ) 54 (2) 3 7 ( 1 ) 2 (1) -4 (1) 0 (2) 
C ( 3 0 ) 6 1 (2) 74 (3) 50 (2) 1 6 ( 2 ) _ 7 ( 2 ) - 1 2 ( 2 ) 
C ( 3 1 ) 38 (2) 58 (2) 55 (2) 1 (2) _9 (1) 2 ( 2 ) 
X-ray crystallographic data of amine 118 
4 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s { x 10 ) a n d i s o t r o p i c 
.2 3 
d i s p l a c e m e n t p a r a m e t e r s (A x 10 ) f o r L C C 5 8 . 
X y z U ( e q ) 
H ( 2 1 C ) 3467 7 9 2 4 3 1 2 7 56 
H ( 2 1 D ) 4 8 2 6 7 1 9 2 3 5 6 1 56 
H { 2 A ) 7 6 8 0 ( 4 0 ) 8 8 3 0 ( 4 0 ) 3 1 4 6 ( 1 8 ) 3 6 ( 8 ) 
H ( 3 A ) 6460 (30) 1 1 5 6 0 (30) 2 9 4 6 (15) 20 (6) 
H ( 4 ) 8140 (40) 1 2 3 4 0 (40) 3 9 5 4 (18) 37 (8) 
H ( 5 B ) 9 5 4 0 ( 5 0 ) 1 2 4 9 0 ( 5 0 ) 2 7 7 0 ( 2 0 ) 6 8 ( 1 2 ) 
H ( 5 A ) 1 0 8 3 0 ( 4 0 ) 1 1 9 4 0 ( 3 0 ) 3 3 9 1 ( 1 7 ) 2 9 ( 7 ) 
H ( 6 A ) 1 0 6 7 0 (40) 9 5 8 0 (40) 3 0 1 0 (18) 37 (8) 
H ( 8 A ) 2 6 9 9 1 1 2 2 9 4 8 9 8 114 
H ( 8 B ) 4 2 5 0 1 0 3 2 1 5 1 5 2 114 
H ( 8 C ) 3 0 0 9 9 7 4 1 4 5 2 7 114 
H ( I O A ) 8869 9929 6060 94 
H ( I O B ) 1 0 3 8 8 9 5 9 7 5 5 1 6 94 
H ( I O C ) 8 6 8 1 8 7 9 8 5 4 0 6 94 
H ( l l A ) 1 2 0 6 6 9 7 5 3 1 8 3 8 77 
H ( l l B ) 1 2 7 6 6 1 0 8 9 9 2 4 0 5 77 
H ( l l C ) 1 1 5 0 8 1 1 3 3 3 1 7 5 3 77 
H ( 1 A ) 8469 7 8 0 0 1 8 7 2 57 
H ( 1 C ) 9825 8 5 3 5 1 4 3 8 57 
H ( 2 1 B ) 118 6765 2 3 4 1 72 
H ( 2 2 A ) 2 6 7 0 (40) 6 9 7 0 (40) 1 8 2 1 (18) 4 1 (9) 
H ( 2 1 A ) 3 3 4 0 ( 4 0 ) 5 1 0 0 ( 4 0 ) 3 1 1 3 ( 1 8 ) 4 4 ( 9 ) 
H ( 2 3 A ) 1 4 7 0 ( 3 0 ) 4 1 8 0 ( 3 0 ) 2 0 3 5 ( 1 5 ) 2 4 ( 7 ) 
H ( 2 4 A ) 3 0 5 0 ( 3 0 ) 3 3 8 0 ( 4 0 ) 1 0 6 1 ( 1 6 ) 2 9 ( 7 ) 
H ( 2 5 B ) 4 5 3 0 ( 4 0 ) 3 2 9 0 ( 4 0 ) 2 2 3 0 ( 2 0 ) 4 8 ( 9 ) 
H ( 2 5 A ) 5 8 9 0 ( 4 0 ) 3 7 5 0 ( 4 0 ) 1 6 4 5 ( 1 8 ) 3 5 ( 8 ) 
H ( 2 6 A ) 5 6 6 0 ( 4 0 ) 6 0 5 0 ( 4 0 ) 1 9 8 0 ( 2 0 ) 4 2 ( 9 ) 
H ( 2 8 A ) - 2 3 1 3 4 5 0 7 1 0 1 1 1 3 
H ( 2 8 B ) -760 5 4 1 1 - 1 5 4 1 1 3 
H ( 2 8 C ) - 1 9 9 8 5994 4 7 2 1 1 3 
H ( 3 0 A ) 3 8 6 2 5 7 8 1 - 1 0 6 0 93 
H ( 3 0 B ) 5 3 9 0 6 1 0 6 - 5 2 0 93 
H ( 3 0 C ) 3 6 9 2 6 9 1 8 - 4 0 9 93 
H ( 3 1 A ) 7067 5 9 6 7 3 1 6 3 76 
H ( 3 1 B ) 7765 4 8 1 4 2 5 9 9 76 
H ( 3 1 C ) 6503 4 3 8 8 3 2 5 1 76 
H ( 1 B ) 8 3 7 0 ( 4 0 ) 1 0 6 5 0 ( 4 0 ) 1 8 7 2 ( 1 9 ) 5 0 ( 9 ) 
H ( 6 B ) • 5 3 1 0 ( 5 0 ) 8 6 1 0 ( 5 0 ) 2 6 2 0 ( 2 0 ) 6 5 ( 1 3 ) 
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X-ray crystallographic data of amine 118 
T a b l e 1 . C r y s t a l d a t a a n d s t r u c t u r e r e f i n e m e n t f o r L C C 0 7 8 . 
I d e n t i f i c a t i o n c o d e c7 8 
E m p i r i c a l f o r m u l a 3 
F o r m u l a w e i g h t 2 0 1 . 2 6 
T e m p e r a t u r e 2 9 3 (2) K 
W a v e l e n g t h 0 . 7 1 0 7 3 A 
C r y s t a l s y s t e m O r t h o r h o m b i c 
S p a c e g r o u p 
, o 
U n i t c e l l d i m e n s i o n s a = 1 0 . 0 7 2 5 ( 7 ) A a l p h a = 90 
b rr 1 0 . 4 2 2 0 (7) A b e t a 二 9 0 � 
c = 2 1 . 4 8 4 ( 2 ) A g a m m a = 9 0。 
V o l u m e , Z 2 2 5 5 . 3 ( 3 ) A ^ , 8 
D e n s i t y ( c a l c u l a t e d ) 1 . 1 8 5 M g / m ^ 
- 1 
A b s o r p t i o n c o e f f i c i e n t 0 . 0 8 7 m m 
F ( O O O ) 8 8 0 
C r y s t a l s i z e 0 . 9 5 x 0 . 8 1 x 0 . 7 6 m m 
o 
e r a n g e f o r d a t a c o l l e c t i o n 1 . 9 0 to 2 8 . 0 0 
L i m i t i n g i n d i c e s - 1 0 £ h < 1 3 , - 1 3 < ；c < 1 2 , - 2 8 s I s 27 
R e f l e c t i o n s c o l l e c t e d 1 5 0 4 4 
I n d e p e n d e n t r e f l e c t i o n s 5 4 1 4 ( R ^ ^ ^ = 0 . 0 2 4 8 ) 
C o m p l e t e n e s s t o 9 = 2 8 . 0 0 ° 99.6 % 
A b s o r p t i o n c o r r e c t i o n S A D A B S 
M a x . a n d m i n . t r a n s m i s s i o n 1 . 0 0 0 0 a n d 0 . 7 2 2 8 
2 
R e f i n e m e n t m e t h o d F u l l - m a t r i x l e a s t - s q u a r e s o n F 
D a t a / r e s t r a i n t s / p a r a m e t e r s 5 4 1 4 / 0 / 2 5 4 
2 
G o o d n e s s - o f - f i t o n F 1 . 0 6 8 
F i n a l R i n d i c e s [工 >2(T (工） ] R 1 = 0 . 0 4 6 8 , w R 2 = 0 . 1 4 0 4 
R i n d i c e s (all d a t a ) R 1 = 0 . 0 5 5 0 , w R 2 = 0 . 1 4 7 3 
A b s o l u t e s t r u c t u r e p a r a m e t e r 0 . 0 0 
E x t i n c t i o n c o e f f i c i e n t 0 . 0 0 0 0 ( 1 6 ) 
X-ray crystallographic data of amine 118 
、？ ： < i “ I ( 1 I , ‘ , • 
> , ‘ ‘ ， 1 ‘ ^ ‘ ：‘ . ••‘ • • ,••‘ ‘ • . . 
L a r g e s t di'ff. p e a k a n d h o l e 0 . 3 6 6 a n d -0 .265 e A 
. 
X-ray crystallographic data of amine 118 
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4 
T a b l e 2 . A t o m i c c o o r d i n a t e s [ x 10 ] a n d e q u i v a l e n t i s o t r o p i c 
2 3 
d i s p l a c a m e n t p a r a m e t e r s [A x 10 ] f o r L C C 0 7 8 . U ( e q ) i s d e f i n e d 
a s o n e t h i r d o f t h e t r a c e o f t h e o r t h o g o n a l ! z e d U ^ ^ t e n s o r . 
X y z U (eq) 
0 ( 1 ) 6 4 0 3 (2) 8 5 6 2 (1) 1 3 3 8 0 (1) 57 (1) 
0 ( 2 ) 6 2 6 9 ( 2 ) 1 0 4 1 8 ( 1 ) 1 2 3 0 0 ( 1 ) 5 5 ( 1 ) 
0 ( 3 ) 7 3 7 6 (1) 9 5 1 2 (1) 1 1 4 8 2 (1) 50 (1) 
0 ( 1 1 ) 7 4 3 1 ( 2 ) 6 4 4 5 ( 1 ) 8 2 8 3 ( 1 ) 6 5 ( 1 ) 
0 ( 1 2 ) 5 4 8 6 ( 2 ) 5 8 9 0 ( 1 ) 1 0 0 4 6 ( 1 ) 5 1 ( 1 ) 
0 ( 1 3 ) 5 7 9 9 (1) 4 7 7 2 (1) 9 1 4 4 ( 1 ) 4 4 ( 1 ) 
C ( l ) 6 8 9 3 (2) 6 9 2 5 (2) 1 2 6 3 6 (1) 4 1 (1) 
C ( 2 ) 6 8 6 3 (2) 8 3 5 8 (2) 1 2 7 6 2 (1) 39 (1) 
C ( 3 ) 5 9 9 2 (2) 9 0 5 8 (2) 1 2 2 9 4 (1) 4 5 (1) 
C ( 4 ) 6 2 7 8 (2) 8 6 9 8 (2) 1 1 6 2 3 (1) 4 9 (1) 
C ( 5 ) 6 6 1 2 ( 2 ) 7 2 9 9 (2) 1 1 5 0 7 (1) 53 (1) 
C ( 6 ) 7 4 8 7 (2) 6 6 7 9 (2) 1 1 9 8 8 (1) 4 5 (1) 
C ( 7 ) 7 6 8 0 (3) 5 2 5 6 (2) 1 1 8 5 3 (1) 76 (1) 
C ( 8 ) 7 1 2 5 ( 2 ) 1 0 7 1 6 ( 2 ) 1 1 7 8 6 ( 1 ) 5 5 ( 1 ) 
C ( 9 ) 6 3 7 7 ( 4 ) 1 1 6 1 7 ( 3 ) 1 1 3 5 1 ( 1 ) 8 9 ( 1 ) 
C ( 1 0 ) 8 4 1 5 ( 3 ) 1 1 2 5 4 ( 3 ) 1 2 0 1 6 ( 1 ) 7 6 ( 1 ) 
C ( l l ) 6 7 3 8 ( 2 ) 8 2 3 9 ( 2 ) 8 8 8 9 ( 1 ) 3 8 ( 1 ) 
C ( 1 2 ) 6 8 8 9 ( 2 ) 6 7 8 8 ( 2 ) 8 8 7 3 ( 1 ) 3 8 ( 1 ) 
C ( 1 3 ) 5 5 8 1 (2) 6 0 9 7 (2) 8 9 8 8 (1) 3 8 (1) 
C ( 1 4 ) 4 8 4 1 ( 2 ) 6 5 7 8 (2) 9 5 5 4 (1) 44 (1) 
C ( 1 5 ) 4 8 8 8 ( 2 ) 8 0 1 2 ( 2 ) 9660(1) 5 0 ( 1 ) 
C ( 1 6 ) 6 2 1 3 (2) 8 6 6 8 (2) 9 5 2 5 (1) 43 (1) 
C ( 1 7 ) 6 0 3 5 ( 3 ) 1 0 1 3 3 ( 2 ) 9 5 6 3 ( 1 ) 6 8 ( 1 ) 
C ( 1 8 ) 5 7 4 1 ( 2 ) 4 6 3 5 ( 2 ) 9 8 0 7 ( 1 ) 4 6 ( 1 ) 
C ( 1 9 ) 4 6 0 8 ( 3 ) 3 7 1 5 ( 3 ) 9 9 5 8 ( 1 ) 66(1) 
C ( 2 0 ) 7 0 5 8 (3) 4 1 7 6 (3) 1 0 0 4 5 (1) 7 4 (1) 
N ( l ) 7 6 1 0 (2) 6 2 1 9 (2) 1 3 1 2 1 (1) 6 9 ( 1 ) 
N ( 2 ) 7 9 9 1 (2) 8 8 9 2 (2) 8 7 4 0 (1) 4 9 (1) 
X-ray crystallographic data of amine 118 
T a b l e 3 . B o n d l e n g t h s [A] a n d a n g l e s [°] f o r L C C 0 7 8 . 
0 ( 1 ) - C ( 2 ) 1 . 4 2 1 ( 2 ) 0《2)_C(8) 1 . 4 3 6 ( 2 ) 
0 ( 2 ) - C ( 3 ) 1 . 4 4 5 (3) 0 ( 3 ) - C { 4 ) 1 . 4 2 6 ( 3 ) 
0 ( 3 ) - C ( 8 ) 1 . 4 3 7 ( 2 ) 0 ( 1 1 ) - C { 1 2 ) 1 . 4 2 6 ( 2 ) 
0 ( 1 2 ) - C ( 1 8 ) 1 . 4 2 8 ( 2 ) 0 ( 1 2 ) - C ( 1 4 ) 1 . 4 3 2 ( 2 ) 
0 ( 1 3 ) - C ( 1 8 ) 1 . 4 3 4 ( 2 ) 0 ( 1 3 ) - C ( 1 3 ) 1 . 4 3 7 ( 2 ) 
C ( l ) - N ( l ) 1 . 4 6 5 (2) C ( l ) - C { 2 ) 1 . 5 1 8 ( 2 ) 
C ( l ) - C ( 6 ) 1 . 5 3 6 (2) C ( 2 ) - C ( 3 ) 1 . 5 2 0 (3) 
C ( 3 ) - C ( 4 ) 1 . 5 1 7 (3) C ( 4 ) - C ( 5 ) 1 . 5 1 6 ( 3 ) 
C ( 5 ) - C ( 6 ) 1 . 5 0 4 (3) C ( 6 ) - C ( 7 ) 1 . 5 2 5 (3) 
C ( 8 ) - C ( I O ) 1 . 4 9 8 ( 4 ) C ( 8 ) - C { 9 ) 1 . 5 2 5 ( 3 ) 
C ( l l ) - N ( 2 ) 1 . 4 7 0 (2) C d l ) - C ( 1 2 ) 1 . 5 2 1 ( 2 ) 
C ( l l ) - C ( 1 6 ) 1 . 5 3 0 ( 2 ) C ( 1 2 ) - C ( 1 3 ) 1 . 5 2 1 ( 2 ) 
C ( 1 3 ) - C ( 1 4 ) 1 . 5 1 2 ( 2 ) C ( 1 4 ) - C ( 1 5 ) 1 . 5 1 2 ( 3 ) 
C ( 1 5 ) - C ( 1 6 ) 1 . 5 2 8 ( 3 ) C ( 1 6 ) _ C ( 1 7 ) 1 . 5 4 0 ( 3 ) 
C ( 1 8 ) _ C ( 2 0 ) 1 . 5 0 0 (3) C ( 1 8 ) - C ( 1 9 ) 1 . 5 2 5 (3) 
C ( 8 ) - 0 ( 2 ) _ C ( 3 ) 1 0 8 . 7 5 ( 1 4 ) C ( 4 ) - 0 ( 3 ) - C ( 8 ) 1 0 6 . 6 6 ( 1 5 ) 
C ( 1 8 ) - 0 ( 1 2 ) _ C ( 1 4 ) 1 0 5 . 9 8 ( 1 4 ) C ( 1 8 ) - O ( 1 3 ) - C ( 1 3 ) 1 0 8 . 6 8 ( 1 3 ) 
N ( l ) - C ( l ) _ C ( 2 ) 1 1 2 . 1 7 ( 1 5 ) N ( l ) - C ( l ) - C ( 6 ) 1 1 1 . 6 4 ( 1 6 ) 
C ( 2 ) - C ( l ) - C ( 6 ) 1 0 9 . 4 7 ( 1 4 ) 0 ( 1 ) - C ( 2 ) - C ( l ) 1 0 8 . 7 0 ( 1 4 ) 
0 ( 1 ) - C ( 2 ) - C ( 3 ) 1 1 0 . 9 4 ( 1 5 ) C ( l ) - C ( 2 ) _ C ( 3 ) 1 1 1 . 4 6 ( 1 5 ) 
0 ( 2 ) - C ( 3 ) - C ( 4 ) 1 0 2 . 3 8 ( 1 5 ) 0 ( 2 ) - C ( 3 ) - C ( 2 ) 1 1 0 . 7 0 ( 1 6 ) 
C ( 4 ) - C ( 3 ) - C ( 2 ) 1 1 3 . 6 1 ( 1 5 ) 0 ( 3 ) - C ( 4 ) - C ( 5 ) 1 1 1 . 3 8 ( 1 6 ) 
0 ( 3 ) - C ( 4 ) - C { 3 ) 1 0 1 . 6 3 ( 1 6 ) C ( 5 ) - C ( 4 ) - C ( 3 ) 1 1 5 . 8 2 ( 1 7 ) 
C ( 6 ) - C ( 5 ) - C ( 4 ) 1 1 5 . 4 7 ( 1 6 ) C ( 5 ) - C ( 6 ) - C { 7 ) 1 1 1 . 2 1 ( 1 9 ) 
C ( 5 ) - C ( 6 ) - C ( l ) 1 0 8 . 8 4 (16) C ( 7 ) - C ( 6 ) - C ( l ) 1 1 2 . 6 4 (17) 
0 ( 2 ) - C ( 8 ) - 0 ( 3 ) 1 0 5 . 4 2 ( 1 6 ) 0 ( 2 ) - C ( 8 ) - C ( I O ) 1 1 0 . 3 7 ( 1 9 ) 
0 ( 3 ) _ C ( 8 ) - C ( I O ) 1 0 8 . 9 0 ( 1 8 ) 0 ( 2 ) - C ( 8 ) - C ( 9 ) 1 0 7 . 9 4 ( 1 8 ) 
0 ( 3 ) - C ( 8 ) - C ( 9 ) 1 1 0 . 3 (2) C ( 1 0 ) - C ( 8 ) - C ( 9 ) 1 1 3 . 6 ( 2 ) 
N ( 2 ) - C ( l l ) _ C ( 1 2 ) 1 1 1 . 6 5 ( 1 5 ) N ( 2 ) - C ( l l ) - C ( 1 6 ) 1 1 0 . 8 7 ( 1 5 ) 
C ( 1 2 ) - C ( l l ) - C ( 1 6 ) 1 1 0 . 2 4 ( 1 4 ) 0 ( 1 1 ) _ C ( 1 2 ) - C ( l l ) 1 0 7 . 9 7 ( 1 4 ) 
0 ( 1 1 ) _ C ( 1 2 ) _ C ( 1 3 ) 1 1 0 . 9 5 ( 1 5 ) C ( l l ) - C ( 1 2 ) - C ( 1 3 ) 1 1 2 . 3 4 ( 1 5 ) 
0 ( 1 3 ) _ C ( 1 3 ) - C ( 1 4 ) 1 0 1 . 9 5 ( 1 4 ) 0 ( 1 3 ) - C ( 1 3 ) _ C ( 1 2 ) 1 1 1 . 1 1 ( 1 4 ) 
C ( 1 4 ) - C ( 1 3 ) - C ( 1 2 ) 1 1 3 . 6 3 ( 1 4 ) O ( 1 2 ) - C ( 1 4 ) - C ( 1 3 ) 1 0 1 . 7 4 ( 1 4 ) 
0 ( 1 2 ) - C ( 1 4 ) _ C ( 1 5 ) 1 1 1 . 7 5 ( 1 7 ) C ( 1 3 ) _ C ( 1 4 ) _ C ( 1 5 ) 1 1 5 . 6 6 ( 1 6 ) 
C ( 1 4 ) - C ( 1 5 ) - C ( 1 6 ) 1 1 6 . 1 3 ( 1 6 ) C ( 1 5 ) - C ( 1 6 ) - C ( 1 1 ) 1 0 9 . 9 4 ( 1 5 ) 
C ( 1 5 ) - C ( 1 6 ) - C ( 1 7 ) 1 0 9 . 3 8 ( 1 7 ) C ( l l ) - C ( 1 6 ) - C ( 1 7 ) 1 1 2 . 1 7 ( 1 8 ) 
0 ( 1 2 ) _ C ( 1 8 ) - 0 ( 1 3 ) 1 0 5 . 8 6 ( 1 5 ) 0 ( 1 2 ) - C ( 1 8 ) - C { 2 0 ) 1 0 9 . 1 8 ( 1 8 ) 
0 ( 1 3 ) - C ( 1 8 ) - C ( 2 0 ) 1 0 9 . 5 5 ( 1 8 ) 0 ( 1 2 ) - C ( 1 8 ) - C ( 1 9 ) 1 1 1 . 3 9 ( 1 8 ) 
0 ( 1 3 ) - C ( 1 8 ) - C ( 1 9 ) 1 0 7 . 7 3 ( 1 7 ) C ( 2 0 ) _ C ( 1 8 ) - C ( 1 9 ) 1 1 2 . 8 8 ( 1 9 ) 
S y m m e t r y t r a n s f o r m a t i o n s u s e d to g e n e r a t e e q u i v a l e n t a t o m s : 
M 
X-ray crystallographic data of amine 118 
• 2 3 
T a b l e 4 . A n i s o t r o p i c d i s p l a c e m e n t p a r a m e t e r s [A x 10 ] f o r L C C 0 7 8 . 
T h e a n i s o t r o p i c d i s p l a c e m e n t f a c t o r e x p o n e n t t a k e s t h e f o r m : 
-2Tr^ [ ( h a * ) 2 u i i + … + 2 h k a b U ^ ^ ] 
U l l U 2 2 U3 3 U 2 3 U 1 3 U 1 2 
0 ( 1 ) 98 (1) 40 (1) 35 (1) -2 ( D 1 0 ( 1 ) _ 1 5 (1) 
0 ( 2 ) 69 (1) 44 (1) 5 1 ( 1 ) 1 1 (1) 22 (1) 20 (1) 
0 ( 3 ) 60 (1) 4 4 ( 1 ) 45 (1) 7 (1) 14 (1) 1 1 ( 1 ) 
0 ( 1 1 ) 97 (1) 39 (1) 59 (1) -8 (1) 3 9 ( 1 ) _ 8 ( 1 ) 
0 ( 1 2 ) 7 4 (1) 4 4 ( 1 ) 3 5 ( 1 ) _ 1 ( 1 ) 4 ( 1 ) - 5 ( 1 
0 ( 1 3 ) 60 (1) 3 1 ( 1 ) 4 2 ( 1 ) -2 (1) 4 ( 1 ) - 3 ( 1 
C ( l ) 5 1 (1) 34 (1) 38 (1) 2 (1) -4 (1) -7 (1 
C ( 2 ) 4 8 (1) 36 (1) 34 (1) 2 (1) 1 (1) ⑴ 
C ( 3 ) 4 2 (1) 48 (1) 44 (1) 5 (1) 7 (1) 6 (1 
C ( 4 ) 44 (1) 64 (1) 39 (1) 6 (1) - 4 ( 1 ) 7 ( 1 
C ( 5 ) 59 (1) 59 (1) 40 (1) _ 6 ( 1 ) _3 (1) - 8 ( 1 ) 
C { 6 ) 5 2 ( 1 ) 35 (1) 4 8 ( 1 ) _ 1 ( 1 ) 4 ( 1 ) - 5 ( 1 ) 
C ( 7 ) 1 1 9 ( 2 ) 4 1 ( 1 ) 6 8 ( 1 ) - 1 0 ( 1 ) 2 6 ( 2 ) _3 (1) 
C ( 8 ) 72 (1) 44 (1) 48 (1) 10 (1) 22 (1) 1 6 ( 1 ) 
C ( 9 ) 1 2 4 (2) 72 (2) 72 (2) 35 (1) 29 (2) 43 (2) 
C d O ) 93 (2) 56 (1) 80 (2) -5 (1) 32 (2) -3 (1) 
C ( l l ) 44 (1) 3 1 (1) 37 (1) 0 (1) - 1 (1) 2 ( 1 
C ( 1 2 ) 4 6 (1) 3 1 (1) 38 (1) _ 1 ( 1 ) 5 ( 1 ) U l ) 
C ( 1 3 ) 44 (1) 35 (1) 34 (1) _ 1 ( 1 ) - 4 ( 1 ) 1 
C ( 1 4 ) 40 (1) 43 (1) 48 (1) -3 (1) S ( l ) - 1 ( 1 ) 
C ( 1 5 ) 4 6 (1) 44 (1) 60 (1) -9 (1) 12 (1) 6 (1) 
C ( 1 6 ) 4 6 (1) 40 (1) 44 (1) -10 (1) _ 1 ( 1 ) 1 ( 1 ) 
C ( 1 7 ) 72 (2) 43 (1) 87 (2) -23 (1) 1 6 ( 1 ) - 3 ( 1 ) 
C ( 1 8 ) 6 0 ( 1 ) 38 (1) 4 1 (1) 5 (1) 2 (1) - 6 ( 1 ) 
C ( 1 9 ) 77 (1) 54 (1) 67 (1) 4 (1) 2 1 (1) - 1 6 ( 1 ) 
C ( 2 0 ) 7 9 (2) 58 (1) 84 (2) 18 (1) - 2 6 (1) H I ) 
N ( l ) 1 1 7 (2) 33 (1) 56 (1) 9 (1) - 2 9 (1) 1 1 
N { 2 ) 52 (1) 34 (1) 6 0 ( 1 ) 3 ( 1 ) 1 1 ( 1 ) - 5 ( 1 ) 
X-ray crystallographic data of amine 118 
4 . 
T a b l e 5 . H y d r o g e n c o o r d i n a t e s ( x 10 ) a n d i s o t r o p i c 
• 2 3 
d i s p l a c e m e n t p a r a m e t e r s (A x 10 ) f o r L C C 0 7 8 . 
X y z U(eq) 
H ( 1 A ) 6 3 8 0 9 3 3 5 1 3 4 5 2 86 
H ( l l A ) 8 1 3 3 6 8 2 7 8 2 2 9 97 
H ( 1 B ) 5 9 7 4 6 6 1 6 1 2 6 3 3 49 
H ( 2 A ) 7769 8 6 9 3 1 2 7 2 9 47 
H ( 3 A ) 5 0 5 4 8 9 0 7 1 2 3 9 0 53 
H ( 4 A ) 5 5 1 9 8 9 4 2 1 1 3 6 3 59 
H ( 5 A ) 5 7 8 9 6 8 1 9 1 1 4 8 3 63 
H ( 5 B ) 7 0 4 6 7 2 3 2 1 1 1 0 6 63 
H ( 6 A ) 8 3 5 8 7 0 9 6 1 1 9 7 1 54 
H ( 7 A ) 8 0 5 6 5 1 5 3 1 1 4 4 5 1 1 4 
H ( 7 B ) 6 8 3 8 4 8 2 6 1 1 8 7 1 114 
H ( 7 C ) 8 2 6 9 4 8 9 2 1 2 1 5 7 1 1 4 
H ( 9 A ) 5 5 6 6 1 1 2 1 6 1 1 2 1 9 1 3 4 
H ( 9 B ) 6 9 1 6 1 1 8 0 2 1 0 9 9 4 1 3 4 
H O C ) 6 1 7 6 1 2 4 0 1 1 1 5 6 6 1 3 4 
H ( 1 0 A ) 8 8 4 0 1 0 6 3 9 1 2 2 8 2 1 1 4 
H ( I O B ) 8 2 5 0 1 2 0 2 8 1 2 2 4 5 1 1 4 
H ( I O C ) 8 9 8 1 1 1 4 3 9 1 1 6 6 8 1 1 4 
H ( l l B ) 6 0 8 2 8 4 8 2 8 5 7 4 4 5 
H ( 1 2 A ) 7 5 2 0 6 5 3 4 9 1 9 8 4 6 
H ( 1 3 A ) 5 0 1 4 6 1 6 0 8 6 1 9 45 
H ( 1 4 A ) 3 9 1 3 6 3 0 2 9 5 2 9 52 
H ( 1 5 A ) 4 6 5 3 8 1 7 9 1 0 0 9 0 60 
H ( 1 5 B ) 4 2 1 2 8 4 0 8 9 4 0 1 60 
H ( 1 6 A ) 6 8 5 2 8 4 0 5 9 8 4 4 52 
H ( 1 7 A ) 5 7 0 8 1 0 3 6 0 9 9 6 8 1 0 1 
H ( 1 7 B ) 5 4 1 2 1 0 4 0 6 9 2 5 2 1 0 1 
H ( 1 7 C ) 6 8 7 4 1 0 5 4 5 9 4 9 3 1 0 1 
H ( 1 9 A ) 3 7 9 2 4 0 5 1 9 7 9 4 99 
H ( 1 9 B ) 4 5 3 2 3 6 2 3 1 0 4 0 1 99 
H ( 1 9 C ) 4 7 8 6 2 8 9 4 9 7 7 4 99 
H ( 2 0 A ) 7 7 3 5 4 7 8 2 9 9 3 4 1 1 1 
H ( 2 0 B ) 7 2 6 1 3 3 5 7 9 8 6 4 1 1 1 
H ( 2 0 C ) 7 0 2 1 4 0 9 4 1 0 4 9 0 1 1 1 
H ( 1 C ) 7 9 5 2 6 6 2 4 1 3 4 3 0 83 
H ( 1 D ) 7 6 8 8 5 3 9 9 1 3 0 9 6 83 
H ( 2 B ) 8 6 9 0 8 4 4 9 8 6 5 8 5 8 
H ( 2 C ) • 8 0 2 6 9 7 1 6 8 7 3 5 5 8 
X-ray crystallographic data of amine 118 
p o c u v j u a i n J • 丨0 丨 i 
gSf^SSf^J^SSf^SSS 纪 运 ？ N A M E Uc?5-cosy 




PROBHO 5 mm Dual 13 
_nnn PULPROG 29 
BnO-A 厂 OBn TO 32758 
/=\ H /=\ SOLVENT Aceton 
BnO'"/ ^OBn '^s b 
) C c" V^ D SWH B992.e06 HZ 
B n O t ) H (5 O B n fiores 0.274439 hz 
V _ M ^ AO J.821950B sec 
It \ RG 64 
O DW 55.600 usee 
OE 6.00 usee 
TE 300.0 K 
卩 1 1.00000000 sec 
NUCl IH 
PI 4.50 usee 
PL I -2.00 dB 
SFOl 300.1312000 MHz 
F2 — Processing parameters 
SI 3376B 
SF 300.1300042 MHz 
HOW EM 
55B 0 
LB 0.30 Hz 
GB 0 
PC 1.00 
• 10 NHR plot parameters 
CX 23.00 cm 
I FIP 0.000 ppm 
I I F1 2401.04 Hz 
f I J I F2P -0-500 pp» 
_ _ J Hi L x i l i l A i M A j — . ~ ^ ^ ~ ij—Es" ns'ii It 
0 0 O — — — — 一 — — — — — 00(M<M 
S ru 
二 i • ^ ^ 3 厂. ； 0 
• - . — — •• . — •--•-• 
Pseudoaminodisaccharide 126b 
Current Dais Parameters 
NAME 丨CC25-C 
EXPNO 1 





SHH 22675.736 Hz 
FIORES 0.346004 Hz 
_nRn AO 5.4451186 SCC 
BnO 飞 厂 OBn 恥 gig? 
/ = \ H / = = ( OH 22.050 usee 
BnOi”.<;^.."N^^jHOBn ^ 
/ \ 、、• d U 0.0300000 sec 
B n O t ) H (J O B n pljs is.00 do 
\p-fs|z CPOPRGS waltz 16 
II \ PCP02 100.00 usee 
O SF02 300.I3J5007 HHz 
1 NUC2 IH 
PL2 1?0.00 de 
01 I,00000000 sec 
PS 3.00 usee 
OE 6.00 usee 
SFOl 75.4745111 MHz 
NUCJ 戌 
PLl -6.00 dB 
F2 - Processing parameters 
SI 65536 
SF 75.4677534 MHz 
W W CM 
SSB 0 
LB 3.00 Hz 
GB 0 
PC 
ID _ plot parameters 
CX 23.00 cm 
FIP 1BO.000 pp» 
F1 13564.20 H2 
I F2P 0.000 PP_ 
I F2 0 .00 Hz 
J PPMCM 7.8?609 ppm/cm 
I HZCH 590.51713 Hj/c« 
I I I I I I . 1 • I I I I I I I I 1 1 I I I I I I [ I I I . • . I . . 
fppm 160 140 〗20 100 80 60 40 20 
B n o - A 厂*jDii 
Pseudoaminodisacchar de 126t) (H-H COSY 2D) / " " "《 Vvnr, 
B n O O H d O B n 
A ^ V^ C 二 = 广 ， 
O E*PNO 301 
... ....- * 厂-.- -I r PWCNO 1 
F2 • Acoulsmon Ptrtmttrt 
jf OiU- 900000 
L _ Li Ttmf 0.00 
— • J iMSinuM do 霄 300 
PnOBMO 5 M Ouil 13 
fi PULPROG eOS»45 “ J^ 10 to?i 
* SOLVINT C606 
. HS B 
• OS 16 
SWH 2246.HI 
: p FIGPCS 2.193509 Ml 
•〔 AO 0.227W6，《 
o RG 90.5 
• . ON 浓.400 UMC 
OE B.OO usic 
TE 300.0 K 
dO 0.0000030 MC 
01 3.00000000 售K A P\ 9.30 UMC 
=S： K 6.00 UMC 
。 y⑴ 300.1319000 mt 
. NUC! 1M 
• PLl •2.00 00 
‘* - 丨 N O 0.000"47« sec 
] ® 一 • ® Fl • Acoulsitton ptrwwlers 
j 0 ® ^ ^ 
i ot Q -4 SFOI 300.131 m, 
1 “ • Fionts B.7BJ349 m 
i 06 « J ^ ^ ： ' . -
j i . J M J F2 - Prwtsstng ptrmtcrs 
3 。 • - f f l ® ^ SF 300.130003? Wt 
_ 5 le 0.00 Ml 
• ^ • ’ o ^ 
• Fl - Proccsslnf ptrMttters 
' 51 SI? 
• NC? OF 
^ SF 300.)?97960 mt 
, M «e O O ^ MOM SINE i ^ ^ ° ® - 6 5S8 0 
LB 0.00 HI 
G8 0 
20 M«I plQt oarMttM 
CW 15.00 e, 
CX丨 丨3.00 eti 
F2PL0 7.813 PT* 
TZiQ 2?S9.00 H? 
7 r?PHI 0,593 ov 
“O ~ " Z F2H! I7B.08 Mf 
F1PL0 7.*B4 PD« 
——： 一 I :PP<n 二 
1 … - ••‘ •• • FlHf H7.2S Ht 
F?PP»«C* 0.46194 ppa/CP 
I I 1 I I I I I • • • • . • • • I I I • • I • • • 1 「 • I • • t • I I I • t U rjH^ CM 136.46346 Ht/cii 
I ‘ ' i !, q P i nPPTCM 0.466?4 ppai/Cfi 
ppm 7 O o ** 139 93?M Mt/c, 
B n O - A 厂 O B n 
Pseudoaminodisaccharide 126b (N0E5Y 2D) Bnc/~^h (f 't)Bn 
� I A  juiIMMuvj A _ V c^ 贼狄; 
O EXPNO ttj 
^ fi - Acouitilion Ptr«Mttn 身 OiU. ？0000228 
( -1 1i«t M.36 
— — — jA iNsnuH do«3oo 
j f ^ pnoBHO ，雖 Dual 13 
J j f f PULPnOG noMTlP 
S ^ TO I0?4 
-j soivEMT ceos 
I @ , ; SI 芸 
SMH ？997 8M Hi 
a - 2 nORES 8.W7346 Hi 
® AO 0 t7M933 MC 
PG 406.4 
‘ cm 166.BOO UttC 
K 6.00 U9tc 
TE 300.0 K 
dO 0 00000300 ttc _ 01 2.00000000 tec 
) J S •一 oe 0.34999999 tec 
^ • -3 INO 0.00016880 ttc 
OUNNEL f I 
® P!^ * ，.30 UMC 
^ O. • » PU -J.OO dB 
^ e 5F01 300.1313500 mt 
^ . • tjk ^r 0 ‘ ft • AeOut^ Uton pa>>_ttr塞 
^ il ^ ^ 「4 HOO ^ 
B o •••» ff te sroi 300.1313 mt 
^ , Fioncs ，.BOwssm 
^ I mM t, -
！ . f n C Fg - Proctltini MTMttrf 
^ f f ^ S “ • SI I 畑 
^ ^ c SF 300.!300067 mt n 5 HON SINE 0 懲 • ’ SS8 2 




® Fl - Prectsstng wrt^ttri 
J j f _ 。 • 51 512 
ff " O _c »«c? "VI 
^ - • 。 SF 300.13000» mt 
HOM SINE 
ssa 9 
LB 0.00 MI 
G8 0 
» NNR Dl«t pVTMtttrt 
C« 19 .00 tm 
_ 7 CXI IS.00 cm 
；~；2 I FJPtO r.70* pom 
^ F210 231? 30 M» 
^ rjPMl 0.9W P9m 
• 一 Y j f - •• l»4WM| 
“—s nn.0 ？ w pp» 
[ (Sr ppm rtio »i9.ii Ht 
\ ^ r’PM 丨 0.S99PIW 
nM 丨 1M .冷 MY 
… , j , I J , I I I 1 1 I I I I I I I I I ' ••‘ r?PP»iOt 0 .47»3 opa/c* ‘‘• • I ••••!' I [ 1 3 4 r?M?D« 1O,M0»Mf/c_ 
ppm 7 6 5 ^ J J ftPPMCM o.4m8pp«/c_ f\HJOt 丨附/C_ 
Pseud03_0disacciiari{Je 126c 
ID 卜 — Q D o n i n u o c n c o i n r o m a D i D i n o i n c D O D 对 i ^ t o r o a i i o t o r ^ 卜 i ^ o i o i n r ^ r o cn Current Data Parameters 
e i n n - ^ o c n i D t D i D ' ^ m o j — i o m — c D r ^ i n o c j i r v f \ j o o > a ) i n n j c D O D O i c D * « T C \ i — " ^ i n m ^ U4uc irr7J-hi 
c i m m m m r v j f \ j r \ i n j r \ j f \ j ( \ j rooor^r^toiDUSiDintniniD'^^^^fn'^ooDCDCDajtD'^m to nahc '' 




PROBHO 5 mm Dual 13 
— PULPROG zg 
BnO^ ^OBn TD 3376B 
> = \ H /==< If'''' Aceto: 
BnO"..义 y - ' N — 尸 OBn ^ 二 
J ^ ) SHH 6992.806 H2 
BnO t)H OMOM'OBn n^s h.^  
RG 228.1 
DH 55.600 usee 
OE 6.00 usee 
TE 300.0 K 
D1 1.00000000 sec 
………… C H A N N E L ri • … 
NUCl IH 
PI 4.50 usee 
PLl -2.00 dB 
I SFOl 300.J312000 MHz 
F2 - Processing parameters 
51 32768 
I SF 300.1300063 MHz 
I HOH EM 
\ SSB 0 
LB 0.30 Hz 
Ge 0 
h PC 1.00 
10 _ plot parameters 
|| ||i A CX 23-00 cut 
11 d ililWlbtowj 7 LJv. ^  \ Z Ti E: 
c y-j O Q i o — c D， r - - — Aj 臂 lonj — r n o — ^^coin — — — CTi 
2 c\； d o —二 fvi 二二； — — oi; 二 — 二 二二 r\； 
S ro 
^ — 3 T r 3 I 
Pseudoaminodisaccharide 126c 
Current Data Parawters 
NAME 】CC74-Cl3 
EXPNO 1 
E — r u m n m o c n r ^ t ^ u j 对 CD co ai cD ^ o in in - oi r-. rn - t- ^ in ^ m o tn ps - Acquisition Parameters 




BnO-^ 厂 OBn os o 
u / = < SHH 22675.736 Hz 
„ ^ / \ H _ _ / \ FIORES 0.346004 Hi 
B n O ' - ( / " " N ^ / ^ O B n „ 1.4451188 s«c 
) ~ ‘ ) ~ R G B192 
Bno' t»H OMOM'OBn JJ ；；：  
TE 300.0 K 
D1 I.00000000 sec 
dll 0.03000000 S«C 
………… C H A N N E L M — -
NUCl 13C 
PI 3.00 user 
PL J -6.00 dB 
SFOl 75.4745111 HHZ 
…••…•…CH A N N E L f2 
CP0PR62 wsUzlB 
NUC2 IH 
PCP02 100.00 use(, 
PL2 120.00 dB ‘ 
PL 12 19.00 rfB 
SF02 300.1315007 MHz 
F2 - Processing parewters 
SI 65536 
SF 75.4677517 MHz 
HOW EH 
SSB 0 
LB 1.00 Hz 
G8 0 
PC 1.40 
10 _ Plot paraneters 
CX 23.00 cn 
丨 FIP 160.000 ppm 
F1 1?074.B4 HI 
F?P 0.000 ppm 
HZCM 99304 HzA 
ST J40 ‘ 100 80 60 40 20 
b n u — \ 厂 vj 卩" 
Pseudoaminodisacchar ide l?6c (NOESY 20) / “ ‘ 、、- 、 〜 
BnO O H O M O M 
EKPHO 81 
.... .... • - • 丁 • -1 - • 1 FflOOC 1 
t 
r? - Acauifitloft PfTiiwifps 
0»le 900)0410 
l>«e ？3 « 
A 丨«tlM« dP»300 
^ • . ^ . • ^ H b Q w ^ ^ — » pncM 5 Dual 13 
J ® ^ PU-PBOG fwetytD 
{ ： . S B -3.5 二， 二 
J .. S-w 919 118 HI 
[ .JJffSg riDfitS 0 .®97976 Hi 
< "IJ-jOa*- AO 0 5971060 lec 
I ： • 於 ？1 二 
< = ‘ 0-： 
J . r ^ B f N oe 0 W9999W 
S ’.， « 
1 ^ -…..…一 I口 
J .. ^  J^^ PI utec 
J • PU •？.OOd® 3 JjEBfij： 1 sroi 30  13138W mz 
i ^ p ^ ： ^ f " r 
^ jdnte/ztAJOP . •� • rioncs 3.»0303 Hz 
\ “ ，一 
J r? - ProceiiinB etrMtliri 
1 -5.0 i 脚 骨 ' 
X 『 + 
, PC 1.00 
f 1 • Procttttnf p«rMfttrs 
SI 31? 
‘ fC? tPPI 
Sr 300.l3000i7 
c c MOW SI 崎 
。 SSB ？ 
LB 0.00 HI 
C8 0 
» Diet pir»*teri 
CI? J5 00 cm 
^ ^ CI1 15.00 C« 
<： jff^ • “ rjPLO t in po» 
I r?LO 1M7.»4M1 
^ e • FTPHi 3.060 pp« 
〉 yf^ -5.0 rSNl 918 5? HI 
“ “ ~ “ “ rtR.0 e.1?7 ppa 
. ppm nio 
V/i ... J "PHI 3.oe4 po. 
DHI 919.71 Ml 
, • • • I , , 1 , , , , , 1 1 J 1 1 1 1 1 1 ‘ 1 ‘ rTPPNcw c ?o«ie pp«/c» 
^ I c L A O 3 5 ei ?7451 MT/C. 
ppm 5.5 D.o 4 .D fl.u J.J riPPfCM 0.?0«I6 pp«/c, 
riM 似 S1.?74S1 M"c_ 
B n O - ^ 厂 OBn 
B n O ' " / ~ ~ ^ - i N — ^ ~ ~ ^ - O B n 
Pseudoaminodisaccharide 126c (H-H COSY i BnO t ) H O M O M ' O B n 
A A A i V V W l U / ^ A / v A A / n ^ v ^ ^ _ A J V — 脚納•；；•（二； 
CK^ 301 
_ ... .. . .. --- - • - 1 -n r PnOCNO 1 
r? - AcQukSttton Pars*fltrf 
Dale. 90010370 
IIM 16.51 
J - OP«»0 
！I C ^ PqcM 5 _ Oail 13 
) • « PaPTOC ewy« < 6 « ^ —3 5 TO I0?4 
、 = J . ] SOLVENT C606 
• NS B 
/ 8 <•(3 ^ ^ ^ 903 .丨 HI > “ a l a nopts 0 w w n hj 
^ " AO 0.5M9364 sec 
？p . ^ © s 
^ CP 。 ^ f f . J f f R oc 6 .00 Irtec 
5 -4.0 I 。.二 
J ^ g m Oi 3 00000000 tic 
^ 8 H W I HO 0.00”07W 
4 s 舍 • - 二•••"•••卿 
^ PI 9.30 vflcc 
J i f t X f P«"〗 •？.000® 
w m f r ?0I 300.13I3S?7 mi 
^^^ S ？bSH J C fi - Acoulsttlon Ptrt^ leri 
^ — ^ K J ^ ^ ^ , “ 
^ E ^ ^ 象 . 。 - 300.丨二 
• ® ® rz - Procvitlr*9 Pirmttri 
- 5 jEJ 僕 sr 300.1300101 mi 
•<1 ^ MOM SINE 
5.0 SSB 0 
It 0.00 HI 
W 0 
PC 丨.00 
FI - Process me p«rmters 
. SI 51? 
or 
梦 aoo.tsooin mt 
MOW sm 
c c SSB 。 
I — lb 0.00 MI 
CS 0 
？0 del ovTMcitrs 
CW 13.00 f 
CXI 19.00 C» 
耜 na> 0 0 oe 说0 6.川 op« 
Q ^ rao ini.17 M, 
I ^ ^ r?pKi 3. JO? 
J fl ee CQ 08 O r?Hi 930.99 m 
^ 样 - DPLO 6.107 pp« 
flLO »W3 00 HI 
L ppm riPMi 3.090 M* 
riMi Ml 
F?pnOi 0.?Q06? P»a/C, 
T 1 , T 1 r 1 J 1 ： 1 1 1 ‘ ： 1 1 « ！ 1 ‘ 1 ‘ ‘ ！ ‘ rjMZC* W ？1199 My/c* 
— J c； c c n A R 4 0 3 5 fippto 0 ?oo« »«/e» 
ppm 5.5 5-0 (t) 均-U J.J riHTD* «?H95HI/C_ 
Pseudoaminodisaccharide 126d 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ I F l l i v 1 ^ ， 一 二 ： 
Time 17.00 
INSTRUM dpx300 
PROBHD 5 mm Dual 13 
U r PULPROG zg 
D H U ~ S " 3 0 TO 32768 
/ = \ H / ~ \ SOLVENT C0C13 
BnO"..〈 〉••"‘〈 〉.."OAc NS ® 
} ( ) ( SHH 8992.806 Hz 
BnO OMOM OH OAc fiores 0.274439 hz 
AO 1,6219508 sec 
RG 362 
DH 55.600 usee 
DE 6.00 usee 
TE 300.0 K 
D1 1.00000000 sec 
… … … … C H A N N E L ” 
MUCl IH 
PI 4.50 usee 
PLl -2.00 dB 
I 5F0] 300.1312000 MHz 
F2 - Processing parameters 
SI 32768 
SF 300.1300057 MHz 
NOW EH 
SSB 0 
LB 0.30 HZ 
68 0 
• PC J-00 
10 NHR plot parameters 
CX 23.00 ciB 
I I L Ml l i r i人 l .A a I u / W L I I — z 
j \ 八 J / 糧 職 .J … r� 三 丨�
« ，• o — — 一 •th — — — 們 一 ⑴ fxiru 一 i n — — m 
S — 
I " ^ ‘•‘’’^ ^ ^ ^ 丨 A' 
ppm 7 b ：) 箱 
Pseudoaminodisaccharide 126d 
Current Oats Parameters 
NAME Icc66-cl3 
EXPNO 1 
g 00 SSSSSSJ^KKi^^f^ S f^  fSiej^ PfCSJ^ r^ SlSSffi S Date- 20010329 
V I H 們 / I " 
TO 65536 
SOLVENT C0C13 
B n O、 H3C 0 
y = \ u } ~ \ SHH 22675.736 Hz 
BnO".〈 ) - N - ( ) - O A c 
)"( JV R6 "585.2 
B n O O M O M O H t ) A c ow 32.050 usee 
OE 6.00 usee 
TE 300.0 K 
01 1.00000000 sec 
d11 0.03000000 sec 
…… •… C H A N N E L “ •"= 
NUCl 13C 
PI 3.00 usee 
PLl -6.00 tfB 




PCP02 100.00 usee 
PL2 丨20.00 ue 
PL12 19.00 dB 
、 5F02 300.J315007 HHz 
F2 - Processing parspeters 
SI 65536 
I S F 75.4677534 MHz 
HOW EM 
SSB 0 
LB 1.00 Hz 
68 0 
PC 1.功 
10 NHR plot paraMters 
CX 23.00 CM 
FIP 1BO.000 ppm 
FJ 13584.?0 Hz 
|| j| I I F2P 0.000 PPM 
'ppm 160 jio' ‘ 'l20 100 B'O. . . .， 60 40 20 
I O n u V 
BnO'"/ V"iNii./〉.."OAc 
Pseudoaminodisaccharide 126d (H-H COSY 20) , „ /“V J 
j B n O O M O M O H O A c 
EXPNO 301 
_ ... . . . .... .-. — - - - • ~ I PROCNO 1 
fi • Acoukaitlen Pr-mlers 
Date ？000 low 
TIM » 43 
INSmJH 0Oit3OO 
^ W M J ，•• “ 
< LrfJ ^ ^ PULPPOG CMy« — O P _ •；jg^  10 iO?4 
SaVEMI C606 
^ ‘ i 丄 
( © ^^^ 多 § riDBES 2.5?7346 Hi 
^ % m ^ 卿二”c 
j 0 Q gf j O : P OW )66 eoo usee 
0 ^ ^ ^ : ？1 二，“ 
dO 0.00000300 see 
D1 3.00000000 sec 
INO 0.00033360 sec 
J 0 D - CH»>«EL M 
NUCl IH 
o PI ， 30 usee 
^ PLl -2.00 de 
^ , SFOl 300.1313500 mt 
-J 咖F丨丨丨丨"on丨p.r斯I”， 
W • ；？。, 300.: 
< 0 : ” ；T" 二 ： 
^ P j S l m ^ F2 - Proem ing psrmtera 
J ^ S f f ^ 麻 Sf 300.I3007W mil 
\ 0 ( f f i ^ ® tfOH SINE 
SS8 0 
LB 0.00 Ml 
O Ge 0 
J (g) o -to - PC 1 .00 
• - Ft - ProcMSln9 0 « r a » e t t r s 
SI 512 
^ /IS) ® • » W? OF 
] ^ SF xo.tsoom mt 
- 5 VDN SINE 
• SS8 0 
LS 0.00 Hf 
Ge 0 
30 _ Plot Pirsaelers 
CX? tS.OO cm 
CXI 15.00 C_ 
« 门 rjPLO 7.707 PPP 
- ^ j y faO 2313.23 Mi 
0.009 PD» 
^ F?HI O.M K, 
e nPlO 7.707 ppa 
a - nnm fJLO Mi3.23m 
O ‘ - [ 叩 MPHI OOMPP. 
FIHI 0.6? HI 
F3PPMCM 0 .S13G9 ppa/C« 
I I I 1 t I T I t I I < 1 t I I 1 I t I 1 r < I I t I t > I I t t > I I 1 I I > I > I I I » I I I » ' ' ' ' ' ' ' I ' ' ' ' ' ' ' ' ' ' ' ' rSHZCM 1S4 • 1735? M|/e« 
c 4 2 flPPMCK 0.51369 00»/c« 
P P m ^ riHZCM 15^17352 Hi/e. 
iB n O - ^ H 3 C 
B n O ' " - / \ >nN!*'/ ^ - ' i Q A c 
IM ⑽ I Bnd^MOM ^ b A c 
EXPNO 61 
— - • •. --—— L pnocNO I 
r； - AcQUifttlon P»r9mt§r9 
Date 20001024 
TIM 93. O 
INSTRUM ODB900 
凌 PKBHO 5 • Out! 13 
< fg^ PULPBOG ftWiytP 
— d • J ^ TO 1024 
I ^ ^ SOLVCm C0CI3 
i • • . '' <0 • 1 fs 
) ^ SNH 9997.602 Hi 
( FIOPES ？.927346 M? 
\ O AO 0 170053? Stc 
」 • gy 一2 OM 166.000 usee 
飞 ^ ]B • K 6.00 «fec 
广 - TE 300.0 K 
00 0.00000300 tec 
0} 3.00000000 MC 
De 0.34899999 sec 
INO 0.00016880 tec 
J 0 
\ M — — 
# MUC1 W 
P] 9.30 usee 
— • 动 PLl 曲 
SFOl 300.13)3500 mi 
-<! “ ® ^ • Acoultlllon piraMttri 
J I « 4I•在' NOO 9 
- 5 5. a. ^ ^ 说 TO 375 
D J — © - 4 sroi 300.1313 mz 
\ • 子 • nones 7.993805 Ht 
J SW 9 998 
； w f i f T \ h F? - ProctSi»f»» p»PMtt«rf 
^ J S W . , . SI l«4 
\ 0 Cy sr 300.1300867 Wi 
\ WDM SINE 
- sse ？ 
« Le o D o m 
- . CT 0 
< ® PC 1.00 
F1 - PrectSStRf p«rtacttri 
一 0 “ e • SI 312 
W? TPPI 
SF 300.1300867 Wt 
— 一 o NOV Sire 
SSB i 
LB 0 .00 Ht 
C8 0 
90 MM Plot pir•精ters 
or? 19.00 c« 
^ CXI tS.OO e_ 
_ p- fJPLO 7.691 00» 
J _,/f ,••. rjio ？30e M Ml 
jJZl -0.004 pp_ 
X • r?Hi -1.W Ml 
识 FIPLO 7.721 ppa 
• t ppm riLO ？317.17 HI 
riPMi 0.019 
riNi 4.57 Hi 
• I I , , , , I I , I I 1 I I I I I I I I I I I 1 I I i I I I I T 1 I 1 T I 1 T • • f • [ ' • • • • ' ' • ' ' ' ' ! rpPPMCH 0.51304 pp«/c* 
‘ ‘ A iS3.97«3e MT/C« 
ppm b ^ <= riPPMCM 0.91369 w»/c« 
f wot \U.l73b* M|/c« 
Pseudoaminodisaccharide 126d 
Q f n m c n r u r v j r u f M C M f N j — o o c n c n c n c n G D O D i D m m m — — < 
Q r^  ‘ r^. r^. r： r： r： ir^  iri ir^  W 对‘V W V tt. W W ‘ 贺‘臂‘V …………………cm 7 r；^ 7 ^^ 丁 丁 7 丁 7 T T T 丁 T 〒〒 S n 1 
Time 18.15 
INSTRUH dpx300 
PROBHO 5 mm Dual 13 
D - u r PuiPROG z9 
日 H3C TO 3?768 
) = \ H ) \ SOLVENT Ace ton 
BnO 丨".� �."丨N丨 �."_0 把 ® 
/ ( / 5 H H 的92.806 Hz 
BnO O M O M OH O \ fiores 0.274439 m 
AO l.B2!95O0 set 
RG 256 
OW 55.BOO OS* 
OE 6.00 usr 
TE 300.0 K 
0) 1.00000000 5e< 
........... CHANNEL M •【： 
NUCl IH 
PI 4.50 usr 
PLl -2.00 dB 
SFOl 300.1312000 MH; 
F2 - Processing parameters 
SI 32768 
I SF 300.1300060 MH? 
WDH EM 
SSB 0 
lb 0.30 Hz 
I G8 0 
, PC 1.00 
10 NMR plot parameters 
I I CX 23.00 cm 
J I I H I a M AA Mil J"JiUL J _ _ I € I 
^ V * ^ 以 ^ , F2 -150.07 Hz 
j ) WW [[ \ PPHCH 0.36957 ppr 
/ / \ \ \ ^ HZCH 110.91761 HZj 
i g § i S _ g 
H . n S o ri“t\i — — rumon — — — r^ mru 5 — 
r-—-- ‘ ‘ I r ^ ！I r 2 { 0 
ppm / D ^ ^ 
Pseudoaminodisaccharide 126e 
Current Data Parameters 
NAME lccB2-cl3 
EXPNO i 
1 I H 斷 V I III = 
TO 65536 
SOLVENT C0C13 -_ LI NS 3692 
B n O - \ H3C Ds 0 
) = \ u } ~ \ SHH 22675.736 Hz 
BnO"'/ y-tNl«'/ VMIO FIWES 0.346004 HZ 
D n u \ / \ / I ^ AO i.4451188 se. 
) ~ ( V • 〜 R G B192 
BnO O M O M O H O \ ow 22.050 us� 
DE 6.00 ust 
TE 300.0 K 
01 1.00000000 sei 
d!l 0.03000000 set 
CHANNEL ri 
NUCl 13C 
P] 3.00 ust 
PLl -6.00 d8 
SFOl 75.4745111 HH； 
… C H A N N E L f2 •• 
CPOPflGS waltzie 
NUC2 IH 
PCPD2 SOO.OO USf 
PL2 120.00 dB 
PL 12 19.00 dB 
SF02 300.1315007 HH. 
F2 - Processing parameters 
SI 65536 
SF 75,4677524 HH 
HOW EM 
SSB 0 
LB 0.00 HZ 
GB 0 
PC 1-40 
10 NMR plot perawters 
CX 23.00 cm 
FIP 160.000 ppi 
FS 1207(84 Hz 
U HO 120 ' lio ^ 20 
B n O - ^ H 3 C 
BnO"-/~~V'mNi'-/ 
PS—isacchar他 i26e (H-H COSY 201 jl Bnd^MOM OH t)^ 
A _ _ 糾殘 
exPNo 301 
, “• |> •• - - •• • - • - - • '"Jl pnocNO I 
r? • AcQUltHlen f^irwUrj 
Date 90010X9 J ^ Umt U ？I 
.SW e^iSO -jU 一 J IMSTPUH tfp«300 
^ ^ A V ^ • Pno»C 5 _ Diitt 13 
( ^ 教 • J^ : '•二 
1 sotvENr cam ^ , re ^SJ^ & i SWM 1195 977 Ml 
J ^ ‘ f nonES l Mr 
jSf^f^ AO 0.?85I3I6 SK 
、 ^ • o 丨 
J ^ O OM 270.400 usee 
1 % ^ W ^ 0 % a^ -Sr 
/ f ^ tfO 0.00000300 9IC 
jfr 0! 3.00000000 stc 
^ 言 NO 0.000556W aec 
M 
NUCl 1M 
PI 9.30 ustc 
q -2.00 « 、 
J g^ OI 300.",0232 mt 
Ft - AcoolsMton 0«ra«tler5 
MOO 1 ^ 熬 丨0 w® 
^ sroi 300.131 
<1 9 if s, "-"«•，,,广 
；—"a - • - i ； 掀 ; 
^ 5 ； 
^ 「 ^ ""'I；:.；'" 
广 LB 0.00 Ml 
G8 0 力 ？0 N)fl plot Pir««flers 
^ CX? IS.00 t_ 
^ CXI 13 00 €• 
r?PLO 8.493 0押. 
泛 - 6 r?to I9««.» Ml 
々 X T P m _ o.aww. 
^ ^ F?MI 15?.B9 HI 
, FinO ».«3 PP" 
- fllO … 
• 。 卯 m riPHI 0.S09 0D« 
- - nMi IK.WHI 
F?PPMCM 0 .39893 pe*/c« 
,I , I • , I ] I I . 1 » 1 I • i ； I I ' ' I ' ' ' ' ' ' ' ' ' I • i M . m n Mr/en 
c C； iJ 3 2 1 n « W 0.39893 DO-/C-
ppm t> 〕 riHZCM ，19.>3iy»Hi/c_ 
B n O - ^ H 3 C 
B n O ' " / V " i N i i . / ^ . , " 0 
Pseudo抓inodisaccharide 126e (NOESY 2D) BnO C)MOM OH t)^ 
A \ , “ • • I I ft Current Oslt P9rvnfr9 
m j \ A ^ ~ ~ ^ ^ M械 丨 ccWnoe»T» 
CXPND 61 
• . . •. — 1 POOCNO 1 
F2 • AcoatsUion PvrtMltrs 
0«te. 200l0<03 
• j(m' ItM 23.06 ^^ • ‘ iNsmuM upmxo 
} JB - 1 
^ -』 PULPnoc rwesytp 
I ^ ^ ^ TO 1024 
zH • � Z . 丨 r 1 
< ^ ^ SMH J367.424 Hr 
^ ^ FIOnES ？.311938 Ml 
办 as AO 0 2163188 sec 
1 ： ^ - 2 PG 51? 
j Jj^ - DH 211. ?00 usee 
Or o£ €.00 usee 
: IE 300.0 K 
dO 0.00000300 tec 
01 2.00000000 tec 
oe 0.34999999 Stc 
IND 0.000?H» MC , 
• ^  CHANNEL “ ••••••••••••• 
^ NUCl IH 
J V PI 9.30 ttiee 
"“ f ^ 0 PLl -2.00 dB 
{ ^ : SrCM 300 ⑶?393 HHi 
J 0 多 * n • Acw丨，U»on Itr» 
J , ？ -4 » 
> ‘ ^^ . yof xo.mimz 
V "Q炉 ff riORES 9.94775} Ml 
J 5 SM 7.MB PP* 
~k “ ^ S ^ r? • Process In9 pvrtncitrs 
y • ^ I SI 
5 X S k 9 , SF 300 .1300416 MHi 
^ • c NDM S!N€ 
sse 2 
te 0.00 Hi 
GB 0 
身 PC 1.00 
n - Proct9stf>9 wrwlers ： SI 5!? 
A . e • TPPI 
气 ^ 6 SF 300.1300366 Wtt 
- • HDM SINC 
, • sse ？ 
te 0.00 Mj 
GB 0 
30 NM plot pirtweltrs 
CI； 15.00 C_ 
^ • - at J5.00 c_ 
rjPio 7.704 P0» 
rSLO ？31? 06 M* 『洲： 。？7«W>« fnUt H» ^ ™ 7 hplo rn4 poa 
O I [ ppm FILO ？3I9.18 H* 
I • ' I J "Wl 0 ？57 pp* 
"MI ”.口 Ml 
, , •- •-i-r-.-r-r-rT-r-T-i [ i • 1 [ ' FJPPHCM 0 49303 pD«/c« 
卩Dm 7 6 5 4 3 c 1 fippmcm O 49711 oo»/c_ 
nnjcn 丨将丨9705 M*/c« 
Pseudoaminodisaccharide 126d 
Q . m m m m m m f \ j f M f v C N C N M C N M 卜 卜 I D U D I N T R 臂 N J N J F X J O J — o 




PROBHO 5 _ Dual 13 
/ PULPROG 29 
BnO\ O^,^ / TO 3276B 
I 厂 ^ ^ SOLVENT C0C13 
BnO/,.A ^A^O J: ； 
I J SHH 6992.806 Hz 
FIDRES 0• ？7439 Hz 
i P i 尸 AG 1.B219508 sec 
OH O—f— 06 \2B 
I DH 55.600 use 
OE 6.00 use' 
TE 300.0 K 
D1 l.OOOOOOOO sec 
… … … … C H A N N E L M … 
NUCl JH 
PI 4.50 use 
PLI -2.00 dB 
I SFOl 300.1312000 HH; 
F2 - Processing perameters 
51 32766 
SF 300.1300063 m z 
HOW EH 
SSB 0 
L白 0.30 H2 
GB 0 
• PC J.00 
10 NHR plot parameters 
CX 23.00 cm 
. I FJP 8.000 pptn 
II I imWlAjljuLA ‘―^^_- J F2P 二，二二 
I s s i i i m m 5 _ _ 
s ^ O — n m m n S — 
I … … … I I I ' ' ' '''''''''• j, I A 
S T 7 6 5 4 3 2 1 0 
Pseudoaminodisaccharide 131 
Current Oats Parameters 
NAME lcc87-cn 
EXPNO 1 
g 工 另 SlSgg S ^  g g ‘ ‘ 
E — S m r ^ i D U D ” — in 卜 々对 O i n c v ^ t o — r v i D i n — i r ^ m ？〜•山 9 A c Q u l s i l i o n P a r a m e t e r : 
s g! Oate_ 2001020. 
I ^W//^/11 Mil EE�二 i 
TO 65536 
SOLVENT C0C13 
„ ^ ^ / MS 1099 
BnO. / O ^ OS 0 
I 5NH 22675.736 Hz 
B n O / , ^ . x L FIORES 0.346004 Hz 'f ^ Y I AO L44BnBB set 
I J J. J PG 7298.2 
'''O OH 22.050 us. 
A u H = / O E 6.00 邮 
OH o-j te 300.0 K 
/ 01 1.00000000 96( 
dll 0.03000000 se( 
… • •… •… C H A N N E L M “， 
NUCl I3C 
PI 3 . 0 0 USi 
PLI -6.00 dB 
SFOl 75.474511丨 MH; 
- - — - -CHANNEL r? 
cpopncs waitzte 
NUC2 IH 
PCP02 J00.00 usr 
PL? 1?0.00 dB 
PL 12 丨9.00 dB 
SF02 300.1315007 HH; 
F2 - Processing parawters 
,1 I 51 65536 
SF 75.4677520 MH. 
Htm EM 
SSB 0 
IB 1.00 Hz 
GB 0 
PC 1.40 
10 NMR plot parameters 
CX 23.00 cw 
FJP 丨60,000 ppr 
I n l?074.B4 Hi 
r?p 0.000 ppr 
^ - … 川 . n . • . - • . - … , - V . - i W l ^ 办 , — 0 . 0 0 H Z 
HZCH 5?4.99304 H?/ 
' r"「r"i—T~i~’-T-T-., ”.-厂广 -i ..”-’..，一,.. p r -r t r ” - . , r -T r - f - r~T-T - - r - r - r - r r— i -厂,广 1 • t • 厂 T t 「 • 了 , . pT—T~T , - T-t- t - r -
Qpm HO 100 80 60 40 20 
B n O . f^ ^ ^ 
B n O / , . A . 
Pseudoami nod \ sacchar ide 131 (H-H COSY 20) 
I ttPHO 301 
<1 Q H®. ® 0 
Urn 17.5B 
INSTAJM tfpi300 
• CI ，f> PPQBK) 9 m Ckitl 13 
as— gf -3.5 PULPPOC C。，，《 
TO 
P SOLVENT C6D6 
< i i @ j t f E , . 7 7 , » U 
1 ^ FIWES 0.857235 Hj 
j^fef AO 0.5033204 lec 
< s f j @ - i = 
I • -a// ivzv 01 3.00000000 tCC 
y g ^ m ' ' . � • _ " ' � • " 
4 @ 。 ； • # …“…一 
J f . . . . ^ p ® 轻 L 二 r 滅 .：{ 列丨 
^ , iCl _4 5 ri - Acoutsiuon paraMters 
^ i r i ^ w ^ r I “ 
^ art 1 o 6 o » e sroi 300.13M mt 
J fZ - ProcnfltnQ psraatters 
〜• IJ yoo.tjoo^mi 
WDM SINE 
c n S58 0 
- — - D . V Lfl 0.00 HI 
o G8 0 
• PC 1.00 
. n ‘ ProctssInQ paraaeltrs 
. SI 512 
< < • 300.，300?M 敝 
^ ^ tfOM SINE 
SSB 0 
^ ^ LB 0.00 Ml 
- 5 . 5 G8 0 
30 plot piP««eltr» 
CX? 15.00 c_ 
CXI tS.OO t» 
F2PL0 6.000 pp» 
r?LO 10OO.K Hz 
rzm\ 3.196 9o» 
F9HI 959.12 Hi 
— 0 0 C 00 CI • 二。 ， 
I ^ ^ J L P P m FiPHt 3.203 po« 
I i— ,1 ^ •‘‘~ ~ "HI 96J、，HJ 
FgPPHO* 0.10699 ov/cm 
, , I , 1 , , 1 1——-I « 1 1 1 1 r - I 1 ‘ 1 ‘ ‘ ‘ I ‘ ‘ ‘ r»420t 56.12034 H*/e« 「 k'C r n 4 5 4 0 3.5 MPfW 0.1K99 PP./C. 
ppm 0.0 D.u 'i.D ^ F1H?CK S8.!?034 H2/W 
I B n O . 广 
B n O / , . 
Pseudoaminodisaccharidjl 131 (NOESY 2D) 
/ EXPNO 6) 
.. , „ - - 一-—1 p ‘ PBOCNO I 
T9 - AcoulfllttoA PvrmUrs 
‘ Date. ？0010206 
I Tim W.5I 
IMSTBUN dOiSOO 
l | ^ pnOM ， _ Outl 13 
II ( ^ PULPPOG noesylp 
� iS 8 TO 10?� 
h j ^ a S0LVEN1 CB06 
搭 ^ a • w W W? w 
I ) ^ J m ^ FlOfCS ？,9?7346 Ml 
y Q AO 0. ,708532 tec 
\ PC 1149.4 
功 • « OK 166.000 usee 
* 一<^  Ot B.OO usee 
J f U 300.0 K 
V 00 O.Q0000900 lec 
01 J.OOOOOOOO 9*C 
M 0.34999999 etc 
INO 0.00018800 MC 
• … … • • … O l M t C l ••••• 
O NUCl «H 
PI 9.30 usic 
^ • : PU •2.00 dB 
C^  B • 0 • I SFOl 300.U13500 Wl 
"S • ® ® , FJ - ACQultltkOA pirtwcttri 
。 • + •免 取 。 ‘ ^ 1 4 
- I : “ � " . 二 
• x'ftJPS^ SI io?4 
^ ^ .A V < m k \ • SF 300.1300298 mt 
IB 0.00 HI 
置 - 08 0 
^ ^ PC I.w 
F1 • Proemtng paraMcttrs 
SI ，《 
NC? TPPl 
^ k ‘ • -6 J ；狱二 
S58 ？ 
L0 0.00 Ml 
j . ca 0 
H 30 NM 0iet Dvwct誊rt 
丨 . C « IS.00 c* 
CXI 19.00 C_ 
Ov ^  fAO n03 78 Ml 
ssrf o • ^ ©G o‘ooopo« 
--- — - ws^ r2Hi -0.05 Ml 
一吻 riPio y W P0« 
O t ppm riLO 93t3.SI Nf 
r\m\ -o.oit w 
ftM丨 •4.14 Nl 
,,1 1 I • I I • 1 •_—r-T-^ -y-T-T-T-n-r-f^ i , , , | i i i i i i i i t i i i > i i | fiPPucn O.SUM PP«A, 丁' ' • I ‘ i rjMZW IM.SSMT H|/C« 
ppm ^ 4 c npmcM 0.SM99 ppA/tf> 
riNTCM 1S4 M M 
Pseudoaminodisaccharide 126d 
° 卜 — ？………………—…二 T T ^ T T T T T T T T T ? 了？ pR^n 1 
Time 20.35 
INSTRUM (Jpx300 
PROBMO 5 mm Dual 13 
、 H q C PULPROG 
\ / \ ^ \ _ TO 3?76B 
/A H /”\ SOLVENT C606 
V - / V / U DS 0 
/ \ / ^ SHH 8992.806 HZ 
O v ^ O H O O \ FIORES 0 . 2 7 4 4 3 9 Hz 
AO 1.B21950B ser 
RG 10J 
DM 55.600 uSf 
d e 6 . 0 0 US( 
TE 300.0 K 
01 1.00000000 set 
CHANNEL M « 
NUCi IH 
P I 4 . 5 0 US( 
P U -2.00 dB 
SFOI 300.丨312000 HH. 
F2 - Processing parameters 
SI 3276B 
SF 300.1300357 MH. 
WOW EM 
SSB 0 
LB 0.30 Hz 
6B 0 
PC roo 
ID NHn p]ot paranwters 
I CX 23.00 cm 
FIP e.OOO pp' 
. I /ijuJUli-A J L J _ U J \ — — . [jp 三 I 
I i l l i i i i l 
I • ^ ^ ^ • … I 丨 6 
ppm 7 o 3 
Pseudoaminodisaccharide 132 o^ rent tm. Par變ters 
NAME Icc8e-cl3 
EXPNO 1 
m o a, 0  o s ；r, ® SS^JSJSSgSg 如 ‘ 
^ [ B § K 厂 ！^SJl^Sf^；^ S c d 2 u ^ ， 卜 ， ？ ？ ？卜？ A c a o i s i t i o n P a r . m e l e r 
I i^ Sf^ i^ Ri gg gi SSSSf：：；： 广- 咖;。3 羽』 
r f i V I� 穩 III s s s w = 
TD 65536 
SOLVENT CDC 13 
n — ^ M r NS 1363 
V ' OS 0 
入 / = \ H / \ SHH 22675.736 H; 
〇"••〈 〉."lN»"".〈 〉.."0 FIOflES 0.346004 H? 
\ _ I \ _ / AO ！ .4451188 se 
/ \ / V RG 4096 
O v ^ O H O O \ OH 22.050 u£ 
OE 6.00 U5 
z 、 TE 300.0 K 
Dl i.00000000 se 
tiU 0.03000000 se 
• … • …… • CHANNEL M 
NUCI 13C 
P] 3.00 us 
PLJ - 6 . 0 0 dP 
SFOI 75.4745111 Hh 
............CHANNEL f2 
CPDPRGS waltzlB 
I N U C 2 IH 
PCP02 100.00 us 
PUS 120.00 dE 
PLia 丨9.00 ue 
SF02 300.1315007 Mh 
F2 • Processing parartieters 
SI 65536 





PC " 0 
10 NHR plot parameters 
CX 33.00 cff 
II FIP 160.000 pr 
I n 12074.84 H； 
R F2P 0.000 pp j 丄||,丄1^ I Ji itLJ. itrrj r.L. rn-JP 0.00 H? 
HZCH 524.99292 Hz 
'pp. H O lio 80 60 “。 、‘0 • 
O l " ( V.iiNIIM.Y V'IIQ 
Pseudoaminodisaccharide 132 (H-H COSY 2D) | ^ 
K A k JUU. ywN 胃 UUJl X 
CXPNO 301 
PROCNO t ... —. . • — • • • 
F? - Acoulsitlen P«r«aclirs 
Otle. 200103?! 
Tl»c 18.35 
INSTPUM dp 霣 300 
PROBHO 5 UN Dual t3 
, paPnOG eosy« 
^ TD ？0« 
H — L 
——i OT ^ 。二，" 
III" 7 ly % DM 104.600 usee 
^ ^ i« ^  rgi§ i 。』i: 
\ g o ^ 01 3.00000000 sec 
一 . INO 0.00036960 sec 
J S # ^ 01 ……•.喊、二' 
I r. PI 9.30 OStt 
U PLl '2.00 dB 
STOl 300.1311733 MHz 
M - AcQulsUton piPWlers 
赢 MOO 1 
A '0 l?8 
炒 SrOI 300.131? MHi 
nOHES ？1.137716 Hi 
, SM 9.015 POX 
— 3 
F2 - Proctstlnfl parcncttrs 
(i SI 512 
y ^ ^ • Sf 300.1300437 MHr ？ ® § (0 g ；y 
-J ® ^ j^ro ft 0 f^、 ，• FI - ProctMlns ptraMttrs 
5 0 . 「4 ir 300.,JL 
^ 0 0 T ® ^ ， 
§ I f . I』 。.y' 
' 90 mn Plot pirwitlers 
p CW 15.00 c_ 
CXI 15.00 cm 
‘c r?PLO 5.307 pp* 
F2L0 I6M.7e Ml 
A F洲丨 0.0,3 PP* 
J ilOl I ^ F?HI 4,03 MI 
^ Y FIPLO 5.495 PPM 
.««« FILD 1649.27 HI 
_ r ppm F1PH1 0.019 PD» 
- - …“ riHi 5.9\ HI 
FJPPMCM 0.366?3 pp«/C« 
• I 1 I I I I rZHZO* 109.9161? Hx/cm 
' ' ' • • I ' 1 A < FIPPMCM 0.36505 po«/c_ 
ppm 5 4 J FIMZCN 109.5638? H*/c» 
V^-A H3C ^ 
H / \ . . . .i i - i i i ..-.. 
-i£i • ： ...二.._...:.-.•..•：:二...:-:-...-. Qi,. ( 〉."iN,< 〉""0 " T T T "‘ 
-. ” \__/ \__/ T . — 
Pseudoaminodisaccharide 132 (NOESY 20) ^ 
J . . . . . 丄 八 …A....-JiJULJL—..X 糊 二 二 一 ” 
CirNO 
. moTHO 1 
I I I H F? • Acouifitieo Pi»r««etfrs 
I ] J O 0«ie. ？W!03» 
J . • ^ '7-Hr^tff^ : S r，一 : H 
'1 —-—i 押 • ' iiiJffi'i 」 ，一二iii。： 
3 - 0 0 - - - 勉 S^rS SOl»FHt t«06 
^ ^ ^ - It 。 二 邀 ^ ^ " ^ t t r : SI f. 
严 > I 1 CP * C> .1 •。 0.339I9W »« 
\ pfi-^'. • • PC I 
\ e H I ON 331.900 vstc 
J, I 1 DC • 00 VtK 
. -Six: n 3W.0K 
• 1 ， _ - a ' _ u rf i—fcl -2 00 0 00000300 9«c 
—— .^i 11 Ij 01 ？ OOOOWOO see ： I • ‘ oe 0.34999999 see 
•S INO o.eoo33t?o lie 
04IN»€l M 
NUCI I" 
‘ i PI 9 30 vstc 
PU •？.00 dB 
Sroi 300.130953? mt 
• rt - ACQUlfltlOt ••rtatltrs 
-a wo 9 
-J 10 ？M sroi 300.131 mt ri穴S S.097117 Hr 
S* 5 030 WW 
J • ** irt'^''^ fl . _ . r? - ProttSSint Vff^ttrt 
J 0 f *、，》jj??=» • y MO.IJOO^W mi J " t f ^ . -。 •， » 。.” J •‘；feS^k “ ？ 炉" -4 ' ~ 
— ^ W T — — cf, CI . 
^ ^ O " <=jn « ri • ProMSSiflf airmttri 
‘ ’《 二 ，， 
/^f ^  I IB 0 00 W 
• ； • 明 。 
I ？0 NMl 9lOt ptrt®tl«ri 
1 C蕙？ 15 00 C_ 
I) - — • 5 CXI IS 00 e* 
-…… r?Pio ，snofN* 
^ ^ A e , ：^ .. . . o - o • • “ IM9 M III 
yj 0 «99 PO* 
‘V r?iM 丨 W Ml 
i rti\0 5 »9 PO* 
DDffl riio 1639 M M> 
‘ r,•叫 0 <99 
r |H| |«9 W Mf 
• I I ' 麵 働 
' • • ' I • • ^ ‘ » ‘ 1 100 »441| MI/C-
npfn 5 4 3 c ' I 9 «»•/€• 〜 riH/CH too Mr/c» 
Pseudoaminodisaccharide 126d 





PROBHO 5 umb Dual 13 
A p o ~ . M r PULPTOG ig 
TO 3276B 
/ = \ H / ~ \ SOLVENT C606 
AcO""( _••.〈 〉."iOAc NS B 
/ ~ \ 麁 / ~ V SHH 8992.806 HZ 
AcO OAc AcO OAc noRES 0.274439 hz 
AO 1.B2J950B sec 
RG 912.3 
OH 55.600 use 
DE 6.00 use 
TE 300.0 K 
01 1.00000000 sec 
… … … … C H A N N E L f l … 
NUCl IH 
PI 4.50 use 
I PLl •2.00 dB 
SFOl 300.131?000 MHz 
F2 - Processing parameters 
SI 32766 
SF 300.1300063 MHz 
WDH EH 
SSB 0 
LB 0.30 Hz 
GB 0 
• PC 1.00 
ID NMR plot parameters 
CX 23.00 cm 
I MP 8.000 ppfT 
...^ I'lM d ii . 八 人 A _J . fIp '-o'sS!: 
1 i p i p p i 1 
'pp. ； ‘ ^ i 3 a ......i 
Pseudoaminodisaccharide 133 
Current Data Parameters 
NAME 1CC9B-C13 
EXPNO t 
E s s ~ S fS 男 ^ O, oi ^ o - r, m o ^ r^ . o, o a, m r^ a. 「3- Acquisition Parameter' 
g o d o o o 沼 Date 20010 叩 6 
\l II f i E 
TO 65536 
SOLVENT CDC13 
AcO 飞 HaC II 
/=\ H /•一"\ SWH 22575.736 Hi 
AcO""( )">N'•“• ( y*"OAC FI DOES 0.346004 Hz 
\ _ / \ / AQ J.4451198 se-
/ \ / ~ \ RG ej92 
A c O O A c A c O O A c ow 22.050 us' 
DE 6.00 USI 
TE 300.0 K 
ot 1.00000000 se' 
dll 0.03000000 se; 
• • … … … • CHANNEL fl 
NUCl 13C 
PJ 3.00 US' 
PLl -6.00 dB 
SFOl 75.4745111 MH 
............CHANNEL f2 •• 
CPDPRG2 waltz 16 
NUC2 IH 
PCP02 100,00 us： 
PL? 120.00 dB 
PLl? 19.00 dB 
SF02 300 .1315007 MH 
F2 - Processing parameters 
SI 65536 
SF 75.4677527 HH 
HOH EM 
SSB 0 
LB 1.00 Hz 
68 0 
PC 1.40 
I I ID NHR plot parameters 
I CX 23.00 cm 
I FIP 200.000 pp 
I I Fl 15093.55 Hz 
HZCH 556.24133 Hz 
• , , I I I I 1 I I I • I < ] < I • • I I I • I I • ' ' • • I 1 • ' |-T I I I I I I ' • I ' ' • ' ' ' ' ' ' I ' ' • ' ' ' • • ' I ' ' ' ' ' ' ' ' ' I I • 
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